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APPENDIX  A 

GEOLOGY,  HYDROLOGY,  AND  HISTORICAL  CONTAMINATION  STUDIES 


This  section  contains  details  concerning  the  geology  and  hydrogeology  of  RMA  in  general  and  at  the  four  hot 
spots  investigated  under  this  task  order.  Additional  information  concerning  each  site  is  contained  in  the  study 
area  reports. 

A.l  REGIONAL  GEOLOGY 

The  RMA  occupies  approximately  27  square  miles  within  the  Colorado  Piedmont  section  of  the  Great  Plains 
physiographic  province.  The  surficial  deposits  of  this  area  are  characterized  primarily  by  a  veneer  of  wind-blown 
and  alluvial  materials.  Most  of  the  topography  at  the  Arsenal  is  gently  rolling;  however,  there  are  several 
prominent  hills  that  contain  outcrops  of  resistant  bedrock  (Costa  1982). 

The  Rocky  Mountain  Arsenal  lies  within  the  Denver  Basin,  one  of  the  largest  structural  basins  in  the  Rocky 
Mountain  region.  It  covers  approximately  60,000  square  miles  in  portions  of  Colorado,  Nebraska,  Wyoming,  and 
Kansas.  The  Denver  Basin  is  an  asymmetrical  north-south  trending  syncline  with  its  structural  axis  close  to  and 
parallel  to  the  Front  Range.  Rock  units  on  the  west  flank  of  the  basin  dip  gently  to  the  east  though  the  dip 
becomes  progressively  steeper  near  the  boundary  between  the  Front  Range  uplift  and  the  Denver  Basin  (Hansen 
1982).  The  east  flank  of  the  basin  generally  dips  to  the  west  at  one  degree  or  less  (Sonnebcrg  1982). 

The  Denver  Basin  is  filled  with  approximately  15,000  feet  of  sediments  ranging  in  age  from  Cambrian  to 
Quaternary.  Several  major  transgressions  followed  by  periods  of  emergence  resulted  in  the  deposition  of  both 
marine  and  continental  sediments  (Haun  1965)  consisting  of  conglomerate,  sandstone,  siltstone,  shale,  limestone, 
dolomite,  coal,  lignite,  and  volcanidastic  sediments.  The  Laramide  Orogeny  marked  the  last  retreat  of  the 
marine  seaway  and,  thus,  sediments  from  the  upper  Cretaceous  and  the  lower  Tertiary  record  the  final  regression 
of  the  inland  sea  (Weimer  1973). 

A.1.1  Denver  Formation 

The  Denver  Formation,  which  subcrops  and  occasionally  outcrops  at  the  Rocky  Mountain  Arsenal,  was  originally 
as  much  as  900  feet  thick,  but  due  to  subsequent  erosion,  it  now  ranges  from  250  to  500  feet  at  the  Arsenal  (May 
1982).  It  was  derived  predominately  from  the  erosion  of  andesitic  and  basaltic  rocks  and  was  deposited  in  fluvial 
environments,  and  as  lacustrine  deposits  on  an  extensive  piedmont  plain  (Romero  1976). 
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Materials  in  the  Denver  Formation  include  olive-gray,  brown,  and  green-gray  interbedded  claystone,  siltstonc, 
sandstone,  conglomerate,  carbonaceous  clay  shale,  low-grade  coal,  and  lignite.  Volcaniclastic  material  is  also 
present  in  the  Denver  Formation  and  consists  of  angular  to  subangular  lithic  fragments  and  minerals  in  a  fine¬ 
grained  clay  matrix.  The  clay  matrix  is  bentonitic  and  is  probably  the  weathering  product  of  volcanic  ash  (May 
1982). 

Individual  aquifers  within  the  Denver  Formation  range  in  thickness  from  several  inches  up  to  60  feel.  They  arc 
generally  discontinuous,  lenticular,  and  consist  of  poorly  cemented,  medium-  to  fine-grained  sandstone,  which 
grade  vertically  and  laterally  into  siltstone  and  clay  shale  (May  1982). 

A.  1.2  Quaternary  Deposits 

Unconsolidated  sediments  of  Quaternary  age  uncomformably  overlie  the  Denver  Formation  at  the  Arsenal.  There 
arc,  however,  a  few  locations  where  bedrock  is  exposed  at  the  surface  near  topographic  highs.  The  upper  surface 
of  the  Denver  Formation  is  a  paleotopographic  or  erosional  surface  that  was  incised  by  ancient  stream  channels. 
These  paleochanncls  were  filled  by  unconsolidated  surficial  deposits  (Costa  1982).  The  surficial  deposits, 
previously  referred  to  as  Quaternary  alluvium  or  the  alluvial  aquifer,  are  up  to  130  feet  thick  and  consist  of 
alluvium,  loess,  and  eolian  deposits. 

A.13  Alluvium 

The  alluvial  deposits  are  generally  composed  of  yellowish-brown  to  very  pale  orange  days,  silts,  sands,  gravels, 
and  boulders.  Coarser  alluvial  material  is  found  in  the  paleochannels  (May  1982).  The  alluvium  is  generally 
unconsolidated  except  where  calcium  carbonate  has  cemented  sand  and  gravel  into  a  conglomerate.  The  grain 
size  of  the  alluvial  material  ranges  from  clay  size  to  boulders.  The  sands  are  subangular  to  subrounded  quartz 
with  mica,  heavy  minerals,  and  chert.  According  to  the  Unified  Soil  Classification  System,  they  are 
predominately  SM  (sand-silt  mixtures)  and  SP  (poorly  graded  sands)  and  often  contain  gravel.  The  sands  are 
lenticular  and  grade  laterally  and  vertically  into  clay,  silt,  and  gravel  (May  1982). 

A.1.4  Loess/Eolian  Deposits 

Loess  and  other  eolian  deposits  of  Pleistocene  and  Holocene  age  are  widely  distributed  at  the  RMA.  The  loess 
is  generally  less  than  10  feet  thick  but  may  be  up  to  20  feet  thick  in  the  eastern  part  of  the  area.  It  consists  of 
yellowish-brown  to  light  grayish-brown  sandy  silt  and  may  contain  large  amounts  of  clay.  The  other  eolian 
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deposits  are  generally  10  to  20  feet  thick  but  may  be  as  much  as  40  to  50  feet  thick.  They  consist  of  light-brown 
fine  sand,  sandy  silt,  and  clay  (Lindvall  1980). 

AJ  REGIONAL  HYDROLOGY 

The  Rocky  Mountain  Arsenal  lies  within  the  South  Platte  River  drainage  basin.  The  river  is  located  several  miles 
to  the  west  and  northwest  of  the  Arsenal. 

Several  tributary  drainages  flow  northwest  across  the  Arsenal  to  the  South  Platte  River.  Groundwater  at  the 
Arsenal  occurs  in  the  Quaternary  surficial  deposits  and  in  several  bedrock  aquifers.  The  aquifers  of  primary 
concern  at  the  Rocky  Mountain  Arsenal,  however,  are  the  Quaternary  deposits  and  portions  of  the  underlying 
Denver  Formation.  The  deeper  bedrock  aquifers  are  separated  from  the  Denver  Formation  by  50  to  100  feet 
of  shale  called  a  "buffer  zone,”  which  acts  as  an  aquitard  (Romero  1976). 

Groundwater  at  the  Rocky  Mountain  Arsenal  generally  flows  from  the  southeast  to  the  northwest  and  eventually 
discharges  into  the  South  Platte  River.  However,  there  are  local  variations  in  flow  direction  (May  1982)  believed 
to  be  caused  by  local  bedrock  paleotopography  and  the  groundwater  mound  that  exists  beneath  the  South  Plants 
area  (May  1982).  Groundwater  in  the  unconsolidated  Quaternary  alluvial  aquifer  is  found  under  unconfined 
conditions.  Groundwater  in  the  Denver  Formation  is  found  under  both  unconfined  and  confined  flow  conditions 
at  the  Arsenal  depending  on  the  degree  of  weathering  and  nature  of  the  contact  between  the  alluvial  aquifer  and 
the  upper  Denver  Formation.  If  a  Denver  Formation  sandstone  unit  subcrops  below  the  saturated  alluvium,  the 
base  of  the  subcropping  sandstone  is  considered  the  base  of  the  unconfined  flow  system. 

The  hydraulic  conductivity  of  the  two  aquifers  varies  considerably.  The  hydraulic  conductivity  of  the  alluvium 
has  been  measured  at  between  9.08  x  10 1  to  2.4  x  10'3  cm/sec.  The  lower  hydraulic  conductivity  values  were 
found  in  the  Basin  A  area.  Hydraulic  conductivity  measured  in  the  Denver  Formation  yielded  values  ranging 
from  10  7  cm/sec  for  clay  shales  to  as  high  as  10'3  cm/sec  to  10"*  cm/sec  for  sands  (May  1982). 

Due  to  the  contrast  in  hydraulic  conductivity  between  the  Denver  Formation  and  the  alluvium,  groundwater  flow 
and  contaminant  transport  through  unfractured  bedrock  is  assumed  to  be  relatively  slow  compared  to  flow  and 
transport  in  either  saturated  alluvium  or  in  fractures  in  the  Denver  Formation  (Stollar  1988).  Within  the  alluvial 
unit,  the  paleochannels  generally  have  higher  hydraulic  conductivities  than  the  surrounding  alluvial  materials  due 
to  the  coarser  materials  in  the  paleochannels.  These  channels  appear  to  serve  as  conduits  that  move  alluvial 
groundwater  at  higher  rates  and  volumes  than  in  other  parts  of  the  unconfined  system  (May  1982).  The  primary 
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groundwater  flow  components  at  the  Arsenal  generally  follow  the  paleochannels  in  the  alluvium;  however,  flow 
is  not  restricted  to  only  the  paleochannels.  A  great  deal  of  groundwater  flow  occurs  over  channel  divides  and 
through  the  Denver  Formation  (May  1982). 

A3  M-l  BASINS  SITE  GEOLOGY 

The  M-l  Basins  are  located  on  a  paleotopographic  high  near  the  headwaters  of  a  series  of  paleodrainages  that 
originate  in  the  upland  area  occupied  by  Section  1.0.  Two  significant  stratigraphic  units  have  been  identified  at 
the  site.  These  are  the  Quaternary  Alluvium  and  the  Cretaceous-Tertiary  Denver  Formation. 

The  surficial  materials  in  the  M-l  Basins  are  10  to  20  feet  thick  and  unconformably  overlie  the  Denver 
Formation.  The  entire  area  around  the  basins  is  covered  with  a  veneer  of  imported  soil.  The  soil  cover  over 
the  waste  material  in  the  basins  ranged  from  2  to  4  feet  thick.  Figure  A-l  is  an  alluvial  isopach  map  of  the  M-l 
Settling  Basins  and  Lime  Settling  Basins  areas.  Figure  A-2  is  a  geologic  cross-section  of  the  M-l  Settling  Basins 
area. 

The  unconsolidated  alluvial  material  is  composed  of  yellowish-brown  to  grayish-brown,  fine-grained  to  medium- 
grained,  sub-angular,  alluvial,  eolian,  and  alluvial  sands,  silts,  and  clays,  with  some  minor  amounts  of  gravel. 

The  Denver  Formation,  to  the  depth  penetrated,  is  composed  of  weathered,  dark  to  dusky  brown,  hard  dense, 
blocky  claystone  interbedded  with  medium  gray,  hard,  sandy  to  gravelly  siltstone  and  lignite.  The  contact 
between  the  alluvial  unit  and  the  Denver  Formation  is  generally  characterized  by  a  claystone;  however,  it  may 
also  be  marked  by  siltsone  or  lignite.  The  elevation  of  the  contact  between  the  alluvial  soil  and  the  top  of  the 
Denver  Formation  is  variable  at  RMA.  In  the  M-l  Basins  area,  the  contact  was  found  between  an  elevation  of 
approximately  5,246  feet  and  5,254  feet  above  MSL.  Figure  A-3  is  a  contour  map  of  the  top  of  the  Denver 
Formation. 

A3.1  Site  Hydrology 

Both  the  alluvial  and  bedrock  units  are  known  to  be  water-bearing  units  in  the  M-l  Basins  area.  Previous 
investigations  conducted  at  RMA  have  concluded  that  the  alluvial  aquifer  is  unconfined  and  that  the  Denver 
Formation  may  be  partially  confined  in  some  zones  beyond  the  upper  weathered  zone  (Ebasco  Services,  Inc. 
1989a).  The  weathered  portion  of  the  Denver  Formation  is  apparently  in  contact  with  the  alluvial  aquifer.  Since 
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this  investigation  focused  primarily  on  evaluating  impacts  to  the  alluvial  aquifer,  the  discussion  will  be  limited 
to  the  characteristics  of  the  unconfined  alluvial  aquifer. 

In  the  M-l  Basins  area,  groundwater  flow  in  the  alluvial  aquifer  is  apparently  toward  the  north  and  possibly 
slightly  northwest  due  to  the  influence  of  localized  mounding  of  groundwater  and  paleotopographic  influences 
in  the  South  Plants  area.  The  local  groundwater  gradient  is  in  the  range  of  0.008  to  0.011  ft/ft.  Due  to  seasonal 
variations  and  local  topography,  the  top  of  the  groundwater  ranges  from  approximately  5  to  10  feet  below  ground 
surface.  The  average  saturated  thickness  of  the  alluvial  aquifer  ranged  from  6  feet  to  approximately  15  feet  in 
the  M-l  Basins  area.  Figure  A-4  is  a  contour  map  of  the  alluvial  aquifer  potentiometric  surface  in  the  M-l 
Settling  Basins  and  Lime  Settling  Basins  areas. 

A3.2  Previous  Soil  Investigations 

The  M-l  Settling  Basins  were  investigated  by  the  Army’s  consultant,  Ebasco,  in  1987  and  by  Shell’s  consultant, 
Morrison-Knudsen  Engineers  (MKE)  in  1988.  Twenty-six  soil  and  waste  samples  were  taken  from  six  borings 
within  or  near  the  M-l  Settling  Basins  during  the  two  investigations.  The  locations  of  these  borings  are  shown 
in  Figure  A-5.  The  samples  were  analyzed  for  volatiles,  semivolatiles,  ICP  metals,  arsenic,  mercury,  and 
thiodiglycol. 

A  3 .3  Previous  Groundwater  Investigations 

Several  groundwater  monitoring  wells  have  been  installed  to  monitor  the  alluvial  unit  in  the  vicinity  of  the  M-l 
Basins.  Well  Nos.  01503  and  01504  are  located  in  the  berm  immediately  downgradient  of  the  M-l  Basins;  Well 
No.  01524  is  located  approximately  100  feet  upgradient  of  the  western-most  basin;  Well  No.  36001  is  located 
approximately  100  feet  northwest  (downgradient)  of  the  western-most  basin;  and  Well  No.  01077  is  located 
approximately  100  feet  east  of  the  basin  area.  The  locations  of  these  wells  are  shown  in  Figure  A-5.  Samples 
from  the  wells  were  analyzed  for  filtered  and  non-filtered  arsenic  and  mercury,  as  well  as  volatiles,  semivolalilcs, 
and  pesticides. 

A3.4  Nature  and  Extent  of  Soils  Contamination 

Soil  samples  collected  and  analyzed  during  the  previous  investigations  indicated  high  concentrations  of  arsenic 
and  mercury  in  the  soil  in  and  around  the  M-l  Basins  at  depths  from  0.5  foot  to  approximately  7.0  feet.  The 
concentration  of  arsenic  and  mercury  in  samples  taken  within  the  basins  was  variable,  ranging  from  0.1  to 
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11  percent.  Concentrations  of  these  constituents  are  reduced  at  depths  below  about  10  feet.  Table  A-l  shows 
a  summary  of  the  contaminants  identified  in  soil  samples  taken  during  the  previous  studies. 

A  .3 .5  Nature  and  Extent  of  Groundwater  Contamination 

Groundwater  samples  collected  and  analyzed  during  the  previous  studies  indicate  that  a  high  concentration  of 
arsenic  in  unfiltcred  groundwater  samples  downgradient  of  the  M-l  Basins  area.  Unfiltered  water  samples  from 
Well  Nos.  01503  and  01504  indicate  up  to  59,000  Mg/1  arsenic,  while  the  filtered  samples  indicate  0.01  ag/1  for 
each  well.  However,  the  findings  of  the  field  program  presented  in  Section  4.0  of  this  report  indicate  that  most 
of  the  arsenic  detected  in  downgradient  wells  passed  through  a  0.45  micron  filter.  Water  samples  from  wells 
located  upgradient  and  adjacent  to  the  basins  did  not  indicate  elevated  concentrations  of  either  filtered  or 
nonfiltered  arsenic  or  mercury.  Table  A-2  shows  a  summary  of  the  contaminants  identified  in  water  from  wells 
in  ihc  M-l  Basins  area  during  previous  studies. 

A.4  36-17  TRENCHES  SITE  GEOLOGY 

Site  36-17N  lies  in  an  upland  area  of  RMA  along  the  west  flank  of  a  prominent  ridge  that  forms  the  eastern 
boundary  of  Basin  A.  The  Site  36-17  trenches  are  located  along  the  west  flank  of  the  bedrock  ridge  although 
some  of  the  disposal  trenches  in  Anomoly  C  may  straddle  the  crest  of  the  ridge.  There  are  two  stratigraphic 
units  of  interest  beneath  Site  36-17:  the  Quaternary  Alluvium  and  the  Denver  Formation. 

The  Quaternary  Alluvium  is  composed  of  fine-grained,  medium-grained,  and  coarse-grained  alluvium  on  the  basis 
of  the  Unified  Soil  Classification  System  (USCS)  scheme.  In  general,  the  fine-grained  material  corresponds  to 
alluvial  clay  horizons,  medium-grained  material  to  eolian  sand  and  silts,  and  coarse-grained  material  to  fluvial 
sands  and  gravels  of  the  Verdos  and  Piney  Creek  Alluvium. 

In  Site  36-17  tne  most  prominent  member  of  the  alluvial  unit  is  the  medium-grained  eolian  sand  and  loess,  which 
ranges  from  about  5  to  30  feet  thick.  It  consists  of  interbedded  tan  to  yellowish-brown,  grayish-brown,  reddish- 
brown,  black,  silty  sand,  clayey  silt,  silt,  clay,  and  sand.  Typically,  a  clay-rich  alluvial  unit  is  found  above  the 
contact  between  the  Alluvium  and  the  underlying  Denver  Formation  bedrock.  Figure  A-6  is  an  alluvial  isopach 
map  of  the  Site  36-17  trench  disposal  area. 

The  other  significant  stratigraphic  unit  in  the  study  area  is  he  Cretaceous-Tertiary  Denver  Formation,  which 
represents  bedrock.  Regionally,  the  bedrock  surface  of  the  Denver  Formation  slopes  to  northwest.  However, 
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TABLE  A-l 

SUMMARY  OF  CONTAMINANTS  (HISTORICAL  DATA)  IDENTIFIED  IN 
SOIL  BORINGS  IN  M-l  SETTLING  BASINS  AREA 


Soil 

Highest  Concentration 
Encountered  in  any 

Boring 

Sample  Depth 

Contaminant 

of  the  Borings 

No. 

(ft) 

Volatiles  Qg/g) 


Bicydoheptadiene 

600 

5 

9-10 

Dicydopentadiene 

4,000 

5 

4-5 

Scmivolatiles  (»g/g) 

Aldrin 

80 

5 

0-1 

Dicydopentadiene 

400 

5 

4-5 

Dieldrin 

100 

5 

0-1 

Hexachlorocyclopentadiene 

3,000 

4 

0-1 

Isodrin 

10 

5 

0-1 

ICP  Metals  (»g/g) 

Cadmium 

3,900 

1 

2-3 

Chromium 

23 

1 

10.7-11.7 

Copper 

21 

5 

0-1 

Lead 

64 

1 

2-3 

Zinc 

76 

5 

4-5 

Arsenic  Qig/g) 

110,000 

4 

4-5 

Mercurv  (ua/e) 

Thiodigiycol„(|tg/g) 

54,000 

None  detected 

MKE  No. 
NRSOIMIE 

5 

Note:  This  data  is  from  all  available  data  as  of  11/89. 
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TABLE  A-2 

SUMMARY  OF  CONTAMINANTS  (HISTORICAL  DATA)  IDENTIFIED  IN 
MONITORING  WELLS  IN  M-l  SETTLING  BASINS  AREA 


Substances  Analyzed 
in  Groundwater  Samples 

Well  No. 

01502 

01503 

01504 

01506 

Dicyclopentadiene 

<10 

2319 

34,470 

173 

(1979) 

(1979) 

(1979) 

(1979) 

Bicycloheptadicne 

84 

7,438 

2379 

ND 

(1979) 

(1983) 

(1983) 

Dieldrin 

1.42 

1.26 

1.42 

1.27 

(1979) 

(1983) 

(1979) 

(1979) 

Aldrin 

<0.2 

138 

0.75 

139 

(1979) 

(1983) 

(1979) 

(1983) 

Isodrin 

<0.2 

2 

2 

0.47 

(1983) 

(1983) 

(1983) 

(1983) 

Arsenic  (filtered) 

<0.050 

0.01 

0.01 

0.07 

(1979) 

(1979) 

(1979) 

(1979) 

Total  arsenic 

<50 

23,400 

59300 

<50 

(1979) 

(1979) 

(1979) 

(1979) 

DBCP 

5.06 

<10 

<10 

16 

(1979) 

(1979) 

(1979) 

(1979) 

Mercury 

<1.0 

<1.0 

29 

<1.0 

(1979) 

(1979) 

(1979) 

(1979) 

T  etrachloroethylene 

1,000 

630 

28 

23 

(1988) 

(1979) 

(1979) 

(1979) 

T  richloroethylcne 

800 

210 

4 

5,000 

(1988) 

(1979) 

(1983) 

(1988) 

Note:  all  values  in  «ig/l 
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at  Site  36-17,  the  bedrock  surface  slopes  to  west-southwest  into  Basin  A.  Figures  A-7  and  A-8  are  geologic 
cross-sections  through  the  Site  36-17  trench  disposal  area.  Figure  A-9  is  a  contour  map  of  the  top  of  the  Denver 
Formation. 

The  Denver  Formation  to  the  maximum  depth  penetrated  consists  predominately  of  medium  to  dark  brown, 
reddish-brown,  grayish-brown,  and  greenish-gray,  hard,  blocky  shale  and  daystone  with  interbedded  lenses  of 
sandy  to  gravely  siltstone,  tan  to  yellowish-brown  fine  to  coarse  grained,  well  cemented  sandstone,  and  a  stiff, 
tan,  volcaniclastic  unit  at  the  top  of  the  Denver  Formation. 

Before  and  during  the  deposition  of  the  alluvial  material,  an  ancient  stream  system  eroded  the  surface  of  the 
Denver  Formation.  As  a  result,  the  contact  between  the  two  stratigraphic  units  is  highly  irregular  and  in  Site 
36-17  is  often  marked  by  the  volcaniclastic  unit  of  the  Denver  Formation.  The  volcanidastic  unit  caps  the 
prominent  northwest  trending  bedrock  ridge  that  traverses  the  area. 

Significant  features  of  the  volcaniclastic  unit  include: 

•  Zones  of  iron  oxide  enrichment  from  weathering  of  volcanic  glass  and  malic  materials  (may 
retard  metals  migration) 

•  Local  zones  of  poorly  defined  fracturing,  with  or  without  limonic  encrustations  (may  affect 
groundwater  flow) 

•  Presence  of  large  volcanic  fragments  characterize  the  area 

•  The  unit  is  resistant  to  erosion 

Within  Site  36-17,  only  two  Denver  Formation  units  have  been  confirmed  to  subcrop.  These  are  a  claystone/shalc 
unit  and  the  volcaniclastic  unit. 

A.4.1  36-17  Trenches  Site  Hydrology 

The  discussion  in  this  section  addresses  the  hydrologic  system  in  Site  36-17  and  how  it  relates  to  evaluating  the 
need  for  an  IRA  on  the  disposal  trenches.  Portions  of  the  text  have  been  excerpted  from  the  CSAR  (Ebasco 
1989).  A  more  detailed  discussion  of  the  hydrology  of  the  CSA  is  contained  in  that  report. 
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)  I  CLASSIFICATIONS  WERE  USED  TO  DESCRIBE  ROCKS  IN 
TMENVER  FORMATION  IN  SOME  OF  THE  BORINGS.  THESE 
It  CHANGED  ON  THE  CROSS-SECTION  TO  SHOW 
T  OLIDATED  ROCKS  OF  EQUIVALENT  GRAIN  SIZE. 

Y'  AMPLE  WOULD  BE  CLAY  TO  CLAYSTONE  OR  SHALE. 

1  -  OCATION  OF  CROSS  - SECTION  A4-A4L  SEE  FIGURE  A-6 
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The  hydrologic  regime  in  Site  36-17  is  affected  by  four  major  components:  (1)  surface  water,  (2)  vadose  zone, 
(3)  alluvial  aquifer/unconfined  weathered  Denver  Formation  flow  system,  and  (4)  unweathered  Denver 
Formation  partially  confined  aquifer.  Emphasis  here  is  placed  on  characterizing  the  alluvial  and  un confined 
Denver  Formation  aquifers  because  these  zones  represent  the  dominant  component  of  the  hydrologic  system. 
They  also  represent  the  first  water  in  the  saturated  zone  that  any  contaminants  moving  through  the  vadose  zone 
would  encounter. 

A.4 1  Surface  Water 

The  surface  water  component  in  this  area  is  limited  to  the  infrequent  collection  of  runoff  in  low-lying  areas 
during  major  rain  storms  or  snowmelt.  No  perennial  surface  water  bodies  exist  in  the  area.  An  area  in  Site  36- 
17S  adjacent  to  the  parking  lot  north  of  December  7th  Avenue  is  one  area  that  occasionally  holds  ponded  water 
after  a  substantial  rainfall. 

A.4 3  Vadose  Zone 

The  vadose  zone  is  the  unsaturated  material  between  the  ground  surface  and  the  top  of  the  saturated  zone  or 
perennial  water  table.  In  Site  36-17,  this  zone  is  composed  of  either  unconsolidated  surficial  deposits  or  the 
upper  Denver  Formation.  The  vadose  zone  is  important  to  this  study  because  it  is  through  this  zone  that 
contaminants  must  travel  to  reach  the  water  table. 

The  rate  of  deep  percolation  in  the  study  area  is  of  particular  importance  in  characterizing  the  vadose  zone  and 
evaluating  contaminant  migration.  In  Site  36-17,  deep  percolation  includes  recharge  to  the  unconfined  aquifer 
only  from  natural  precipitation,  runoff,  and  snowmelt.  It  docs  not  include  enhanced  local  infiltration  derived 
from  long-term,  free-standing  surface  water  such  as  lakes  or  streams  since  they  do  not  exist  in  the  area. 

A  detailed  investigation  conducted  by  MKE  (1988a)  concluded  that  infiltration  from  precipitation  rarely 
percolates  downward  to  reach  the  alluvial  water  table.  The  occurrence  of  recharge  related  to  infiltration  of 
precipitation  is  highly  variable  and  dependent  upon  a  number  of  unrelated  factors.  That  report  concluded  that 
groundwater  received  only  about  0.25  inch  per  year  of  recharge  from  infiltration  of  precipitation. 
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A.4.4  Alluvial  Aquifer 

For  this  report  the  alluvial  aquifer  is  defined  as  the  saturated  portion  of  the  alluvial  unit  and  the  unconfined, 
weathered  portion  of  the  Denver  Formation  that  is  in  direct  hydrologic  communication  with  the  alluvial  unit. 
In  the  study  area,  groundwater  in  the  alluvial  aquifer  flows  north  and  northwest  under  unconfined  conditions  into 
the  buried  paleochannel  that  underlies  Basin  A,  then  northwest  out  of  the  Basin  A  neck.  The  hydraulic  gradient 
in  the  study  area  is  in  the  range  of  0.0G3  to  0.03  foot  per  foot.  The  depth  from  the  ground  surface  to  the  water 
table  in  the  alluvial  aquifer  ranges  from  less  than  3  feet  to  approximately  20  feet.  Figure  A- 10  shows  the  alluvial 
aquifer  groundwater  contours  in  Section  36. 

Well  hydrographs  for  the  past  6  years  indicate  that  the  water  table  elevation  has  been  relatively  steady  but  slightly 
declining  in  the  study  area.  The  hydrographs  also  indicate  that  recent  seasonal  water  level  fluctuations  range 
from  2  to  3  feet  and  apparently  now  have  a  greater  seasonal  variation  year  to  year  for  past  comparable  seasons. 

The  unconflned  alluvial  aquifer  at  RMA  is  composed  of  unconsolidated  Quaternary  deposits  consisting  of  fine- 
to  very  fine-grained  silty  sand  with  occasional  interbedded  clayey  silt  overlying  the  upper  weathered  portion  of 
the  Denver  Formation  bedrock.  Previous  investigations  indicated  that  there  is  a  contrast  in  permeability  between 
the  alluvial  and  bedrock  units  of  about  two  orders  of  magnil  ide.  This  is  significant  in  evaluating  the  potential 
for  contaminant  migration.  The  CSAR  estimates  the  hydraulic  conductivity  of  the  alluvial  aquifer  in  this  area 
to  range  from  2.4  x  10'3  to  6.0  x  10'3  cm/sec  and  the  volcanidastic  unit  to  be  about  5  x  1CS  cm/sec. 

Alluvial  groundwater  flowing  north  through  Section  36  encounters  the  bedrock  ridge,  which  protrudes  above  the 
water  table,  and,  due  to  the  sharp  contrast  in  hydraulic  conductivities,  is  forced  to  turn  and  flow  northwest  out 
the  Basin  A  neck.  The  Basin  A  neck  is  a  relatively  narrow  paleochannel  between  Rattlesnake  Hill  in  Section 
35  and  the  prominent  bedrock  ridge  that  cuts  across  Section  36. 

Because  of  the  difference  in  hydraulic  conductivity  between  the  alluvial  and  bedrock  materials  and  the  reduced 
cross-sectional  area  in  the  Basin  A  neck,  the  groundwater  forms  an  apparent  mound  in  the  Basin  A  area  as 
evidenced  by  the  relatively  flat  hydraulic  gradient  in  the  basin  (refer  to  Figure  A-10).  The  apparent  mound, 
coupled  with  the  lower  surface  elevation  in  the  basin,  results  in  the  shallow  depth  to  groundwater  in  the  west 
central  portion  of  Section  36. 

The  groundwater  contour  map  shows  a  sharp  increase  in  the  hydraulic  gradient  northeast  of  the  ridge.  The 
gradient  increases  because  water  moving  through  the  ridge  is  slowed  by  the  two  order  of  magnitude  drop  in 
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hydraulic  conductivity  of  the  unit.  Before  the  water  can  continue  moving  through  the  ridge,  the  gradient  must 
increase  enough  to  offset  the  lower  permeability.  Water  will  eventually  move  through  the  Denver  Formation 
ridge,  but  at  a  much  slower  rate  than  it  travels  in  the  alluvial  unit. 

A.4.5  Previous  Investigations 

Past  studies  at  Site  36-17  were  generally  designed  to  characterize  the  physical  setting,  evaluate  the  nature  and 
extent  of  contamination,  and  assess  possible  contaminant  migration  pathways.  The  investigations  at  Site  36-17 
were  conducted  in  two  phases  during  which  a  variety  of  investigative  techniques  were  employed  including 
extensive  use  of  geophysical  surveys,  borehole  drilling  and  sampling,  well  construction  and  sampling,  and 
trenching.  During  the  previous  investigations,  317  samples  of  soil,  waste,  and  water  were  collected  in  Site  36-17. 
The  Phase  I  and  Phase  II  Contamination  Assessment  Reports  and  the  Central  Study  Area  Report  present  the 
findings  of  those  investigations. 

A.4.6  Nature  and  Extent  of  Contamination 

The  previous  studies  conducted  to  evaluate  contamination  in  Site  36-17  concluded  that  past  waste  disposal 
resulted  in  widespread  contamination  in  the  area.  The  precise  contaminant  distribution  trends  are  difficult  to 
assess  due  to  the  varied  disposal  history  and  resulting  heterogenous  nature  of  the  waste.  However,  Section  2.0 
of  the  Remedial  Investigation  Report  for  the  Central  Study  Area  (CSAR)  presents  a  detailed  evaluation  of  the 
distribution  of  contamination  in  Site  36-17.  Figures  showing  contaminant  plumes  in  Site  36-17  groundwater  are 
contained  in  Section  3.0  of  the  CSAR.  See  Figures  3.1-7,  3.1-8,  3.1-9,  3.1-10,  3.1-11,  3.1-14,  and  3.1-15  of  the 
CSAR  for  plumes  including  volatile  hydrocarbons,  volatile  aromatics,  organosulfur  compounds  (mustard  related), 
organosulfur  compounds  (herbicide  related),  GB-agent  related  organophosphorous  compounds,  organochlorine 
pesticides,  and  arsenic,  respectively.  (Refer  to  that  document  if  additional  detail  is  desired.)  A  review  of  the 
reported  findings  of  the  previous  investigations  indicate  that  the  following  general  conditions  exist  at  Site  36-17: 

•  Contaminants  found  above  indicator  levels  or  detection  limits  in  Site  36-17  soil  and/or  water 
samples  include  the  ICP  metals  (cadmium,  chromium,  copper,  lead,  and  zinc),  arsenic,  mercury, 
aldrin,  dieldrin,  fluoroacetic  add,  chlordane,  isodrin,  dithiane,  oxathiane,  DIMP,  IMP  A, 
hexachlorocydopentadiene,  DDE,  DDT,  and  DBCP. 

•  Several  disposal  trenches  apparently  intersect  the  shallow  alluvial  aquifer  or  became  inundated 
when  the  water  level  rose  in  Basin  A. 
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*  Contaminants  have  apparently  leached  from  several  trenches  to  a  depth  of  at  least  20  feet 
below  ground  surface. 

*  There  is  a  general  increase  in  the  number  of  analyte  detections  and  concentrations  in 
groundwater  downgradient  of  the  Site  36-17  disposal  trenches,  however,  most  of  the  analyte 
detections  appear  to  originate  at  the  Shell  trenches  in  36-17S. 

*  The  disposal  trenches  can  be  generally  categorized  by  their  relative  groundwater  contamination 
hazard  and  assigning  relative  risk  based  on  the  depth  to  groundwater  as  follows: 

1.  Trenches  excavated  in  areas  of  topographic  lows  and  potentiometric  highs.  These 
trenches  may  intersect  the  alluvial  aquifer  and,  therefore,  run  the  highest  risk  of 
contaminating  the  groundwater. 

2.  Trenches  excavated  in  areas  of  intermediate  topographic  and  potentiometric  elevations. 
The  bottoms  of  these  trenches  are  typically  5  to  IS  feet  above  groundwater. 

3.  Trenches  excavated  in  areas  of  topographic  highs  and  potentiometric  lows.  The  bottoms 
of  these  trenches  are  typically  more  than  IS  feet  above  groundwater.  In  some  areas,  the 
alluvial  aquifer  does  not  exist  because  of  the  topographic  high  in  the  bedrock  surface. 

These  general  conditions  were  important  in  evaluating  which  of  the  46  previously  confirmed  disposal  trenches 
represented  the  greatest  risk  of  contaminating  groundwater  at  Site  36-17.  Generally,  the  trenches  of  highest  risk 
containing  the  highest  concentrations  of  contaminants  were  selected  for  further  investigation  under  this  program. 

A.5  LIME  SETTLING  BASINS  SITE  GEOLOGY 

There  are  two  stratigraphic  units  of  interest  beneath  the  Lime  Settling  Basins:  (1)  the  Quaternary  Surfldal 
deposits  consisting  of  unconsolidated  alluvial  and  erosion  material,  and  (2)  the  Denver  Formation.  The  alluvial 
material  ranges  from  15  feet  to  approximately  30  feet  in  thickness  and  consists  of  yellowish-brown,  fine-grained, 
well-sorted,  subangular  silty  sand. 

The  Denver  Formation,  to  the  maximum  depth  penetrated,  consists  of  very  stiff  to  hard,  blocky,  dusky  brown 
daystone  and  silty  daystone  deposited  in  an  andent  fluvial  environment. 
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Before  and  during  the  deposition  of  the  surfidal  material,  an  ancient  stream  system  eroded  the  surface  of  the 
Denver  Formation.  As  a  result,  the  contact  between  the  two  stratigraphic  units  is  highly  irregular.  Regionally, 
the  bedrock  surface  of  the  Denver  Formation  slopes  to  the  northwest.  However,  at  the  lime  Settling  Basins, 
the  bedrock  surface  slopes  to  the  north-northeast 

The  soil  at  the  Lime  Settling  Basins  is  usually  from  the  Ascalon-Vona-Truckton  Association,  which  generally 
ranges  from  nearly  level  to  steeply  sloping,  well-drained  to  excessively  drained  loamy  and  sandy  soil  The  soil 
typically  becomes  day-rich  and  calcareous  with  depth.  Alluvial  thickness  isopachs  and  the  elevation  of  the  top 
of  the  Denver  Formation  are  induded  in  Figures  A-l  and  A-3.  Figure  A-ll  is  a  geologic  cross-section  of  the 
Lime  Settling  Basins  area. 

A.5.1  Lime  Settling  Basins  Site  Hydrology 

The  Lime  Settling  Basins  are  in  a  local  topographic  low  in  the  southwest  quadrant  of  Section  36.  The  elevation 
of  standing  water  occurring  in  a  portion  of  the  Lime  Settling  Basins  was  measured  in  July  1989.  Based  on  a 
measurement  of  5,247  feet  above  mean  sea  level  and  water  levels  measured  from  surrounding  wells,  it  appears 
the  standing  water  corresponds  with  the  local  water  table.  Surface  water  currently  drains  from  the  Lime  Settling 
Basins  into  Basin  A  as  it  was  originally  built  to  do.  At  one  time,  a  drainage  ditch  also  connected  the  Lime 
Settling  Basins  with  Basin  B  in  Section  36. 

The  Lime  Settling  Basins  are  situated  hydrologically  downgradient  of  the  M-l  Settling  Basins  and  the  South 
Plants.  While  the  regional  direction  of  groundwater  flow  at  the  RMA  is  generally  to  the  northwest,  the 
groundwater  flow  in  the  lime  Settling  Basins  area  is  nearly  due  north,  which  is  probably  due  to  the  influence 
of  local  bedrock  paleotopographic  influences  and  the  groundwater  mound  that  exists  in  the  South  Plants  area. 

The  saturated  alluvial  material  is  from  5.4  to  18.4  feet  thick  at  the  Lime  Settling  Basins.  Water  levels  measured 
in  July  1989  for  wells  screened  in  the  alluvial  material  ranged  from  4  to  14.6  feet  below  ground  level.  Figure 
A-ll  shows  the  potentiometric  surface  based  on  the  July  1989  water  measurements. 

The  Denver  Formation  is  saturated  within  the  site  and  may  contain  some  local  confined  aquifers.  The  more 
hydraulically  conductive  units  in  the  formation  are  expected  to  be  subhorizontal  sandstone  or  siltstone  bodies 
adjacent  to  less  conductive  daystone.  The  direction  of  groundwater  flow  is  expected  to  be  generally  the  same 
as  that  of  the  alluvial  groundwater. 


(3002-150-39)  (VERSION! JJ/ATfEMD-AJin)  (12/13/90) 


A-24 


ELEVATION-FEET 


SC'^3  t 


LEGEND 


ALLUVIUM 


BACKFILL  MATERIAL 


LIME  RESIDUE 


SILTY  SANDS.  CLAYEY  SANDS  AND 
INORGANIC  SILTS  (SM,  SC,  ML) 

INORGANIC  CLAYS  OF  LOW  TO  MEDIUM  PLASTICITY, 
OCCASIONALLY  SANDY  AND/OR  SILTY 

DENVER  FORMATION 


SANDSTONE  .  GREEN  TO  GRAY, 

FINE  TO  COARSE  GRAINED 

SILTSTONE,  GRAY.  OCCASIONALLY  SANDY,  HARD 

CLAYSTONE,  SHALE,  GRAY  TO  BLACK,  SOFT  TO 
HARD,  OCCASIONALLY  SANDY  AND/OR  SILTY 


O  nr 


I 


Woodward- Clyde  Consultants 


A £2  Previous  Soils  Investigations 

~  The  Lime  Settling  Basins  (Site  36-4)  was  investigated  by  ESE  in  two  phases.  Phase  I  consisted  of  10  borings 
ranging  in  depth  from  3  to  11  feet  yielding  27  soil  samples.  Results  from  chemical  analyses  indicate  elevated 
concentrations  of  aldrin,  chlordane,  dieldrin,  endrin,  heptachlor,  DDE,  and  DDT.  Although  samples  contained 
less  than  0.4  ppm  lead,  other  metals,  including  zinc,  copper,  and  arsenic  occurred  at  elevated  levels. 

All  samples  from  Phase  I  were  analyzed  by  gas  chromatography/mass  spectrometry  (GC/MS)  for  semivolatile 
organic  compounds  and  by  inductively  coupled  argon  plasma  (ICP)  analyses  for  cadmium,  chromium,  copper, 
lead,  and  zinc.  Analyses  for  mercury  and  arsenic  were  conducted  using  atomic  absorption  (AA)  spectroscopy, 
and  for  dibromochloropropane  using  gas  chromatography  (GC).  Volatile  organic  analyses  by  GC/MS  were 
performed  on  all  samples  more  than  1  foot  in  depth. 

The  Phase  II  program  was  initiated  in  the  summer  of  1987  by  ESE.  It  included  the  expansion  of  the  study  area 
boundaries  to  include  data  from  sites  around  the  original  study  area  that  Phase  1  results  indicated  were 
contaminated.  Areas  that  were  not  studied  in  Phase  I  were  included  in  Phase  II.  A  geophysical  survey  was 
performed  along  the  expanded  western  boundary  of  the  site  to  locate  buried  metal  objects.  Eighteen  soil  borings 
were  completed  in  Phase  II,  ranging  in  depth  from  approximately  3  to  10  feet.  The  18  borings  yielded  47  soil 
samples  from  various  depths. 

Phase  II  samples  were  analyzed  for  arsenic,  mercury,  ICP  metals,  organ ochlorine  pesticides,  organosulphur 
compounds,  dibromochloropropane,  dicydopentadiene,  volatile  halocarbon  compounds,  and  volatile  aromatic 
compounds  since  Phase  I  samples  were  found  to  contain  these  compounds.  Seven  samples  were  analyzed  for 
Army  agent  degradation  products  (ADP)  since  tins  method  was  not  available  in  Phase  I. 

A.53  Previous  Groundwater  Investigations 

Since  1983,  groundwater  samples  from  three  wells  in  the  Lime  Settling  Basins  area  have  been  analyzed  for 
contaminants.  These  wells  are  No.  36001  (upgradient),  No.  36076  (downgradient),  and  No.  36058.  Contaminants 
analyzed  indude  volatile  organics,  aromatic  compounds,  organochlorine  pestiddes  (OCPs),  DIMP,  DMMP,  and 
ICP  metals.  Arsenic  analysis  was  not  performed. 


* 

! 


(2001130-39)  (VEBStONM/ArrEND^RTT)  (11/11/90) 


A-26 


Woodward-Ctyde  Consultants 


A-5.4  Nature  and  Extent  of  Soils  Contamination 

Contaminants  expected  at  the  site  include  raw  materials,  manufacturing  by-products,  and  numerous  degradation 
products  associated  with  the  synthesis  of  mustard,  lewisite,  and  pesticides  in  the  South  Plants  area. 

The  findings  of  the  previous  studies  are  consistent  with  the  history  of  the  area.  Of  the  16  borings  completed  and 
sampled  by  ESE,  each  contained  detectable  concentrations  of  one  or  more  OCPs,  including  aldrin,  dieldrin, 
endrin,  and  isodrin.  Elevated  concentrations  of  dieldrin  were  detected  in  12  of  22  samples  at  concentrations 
ranging  from  0.6  to  70  a g/g.  Aldrin  was  detected  in  9  samples  at  concentrations  up  to  600  ag/g.  Endrin  and 
isodrin  were  detected  at  levels  up  to  200  a  g/g  and  300  ag/g,  respectively. 

Organosulphur  compounds,  chlorophenylmethyl  sulfide  (CPMS),  chlorophenylmethyl  sulfoxide  (CPMSO),  and 
chlorophenylmethyl  sulfone  (CPMS02)  were  detected  in  four  borings  at  concentrations  up  to  50  ag/g.  DCPD 
and  DDE  were  detected  in  two  borings,  and  DBCP  was  detected  in  three  borings.  DDT  was  found  in  one 
boring  at  7  ag/g  in  the  0-  to  1-foot  depth  interval. 

Volatile  organic  compounds  (VOC)  wer  detected  in  five  samples  collected  from  the  deepest  intervals  of  five 
borings.  Chloroform  occurred  in  four  of  the  five  borings  at  concentrations  ranging  from  2  to  7  ag/g- 
Concentrations  of  methylene  chloride  were  detected  in  two  borings  at  concentrations  of  2  and  0.9  ag/g-  Benzene 
concentrations  ranging  from  5  to  6  ag/g  were  found  in  two  borings.  Chlorobenzene  was  also  detected  at  2  ag/g. 

Arsenic  and  mercury  were  the  most  prevalent  metals  found  in  samples  from  the  site.  Mercury  was  found  at 
elevated  concentrations  in  13  samples  and  was  detected  in  a  total  of  17  samples.  Arsenic  was  detected  in  16 
samples  at  concentrations  up  to  370  ag/g-  Four  samples  contained  elevated  copper,  lead  exceeded  its  indicator 
range  in  two  samples;  and  zinc  exceeded  its  indicator  range  in  three  samples.  Six  samples  contained  cadmium; 
three  in  excess  of  the  indicator  range.  Chromium  was  found  within  its  indicator  range  in  one  sample. 

DCPD  was  detected  at  a  concentration  of  7.1  ag/g  in  the  2-  to  3-foot  interval  of  Boring  No.  3421  in  the  central 
area.  DBCP  and  volatile  and  aromatic  (VAO)  compounds  were  not  detected  in  the  central  region. 
Tetrachloroethene  was  detected  at  a  concentration  of  0.25  ag/g  in  Boring  No.  3422.  ADP  compounds  were 
detected  in  the  central  region  of  Site  36-4  in  Boring  Nos.  3421,  3422,  and  3732. 

Nontarget  compounds  were  also  detected  in  Phase  II  soils.  Compounds  detected  were  polycyclic  aromatic 
hydrocarbons  (PAH),  including  anthracene,  pyrene,  and  fluoranthene  at  concentrations  from  20  to  100  ag/g. 
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Also  detected  were  bicycloheptadiene,  hexachlorobutadiene,  trichlorobcnzenaminc,  and  melhylsulfonyldinitro-n, 
n-dipropyl-bcnzenamine,  which  was  detected  at  200  ag/g. 

AJJ  Nature  and  Extent  of  Groundwater  Contamination 

Three  wells  located  in  the  Lime  Settling  Basins  that  were  sampled  since  1983  revealed  the  presence  of 
contaminants,  including  VOCs,  aromatics,  OCPs,  metals,  and  others.  Of  the  VOCs,  trichloroethylene, 
tetrachloroethylene,  chloroform,  and  DBCP  were  all  detected  in  both  upgradient  and  downgradient  wells  at 
ek  vated  concentrations. 

Aromatics  detected  in  both  upgradient  and  downgradient  wells  include  benzene,  toluene,  xylene,  chlorobenzene, 
and  dichlorobenzene.  Trichlorobenzene  and  tetrachlorobenzene  were  also  detected  in  water  from  wells  in  the 
area  but  were  not  specific  to  a  particular  well. 

Aldrin  was  detected  in  upgradient  and  downgradient  wells  in  the  area.  Dieldrin,  endrin,  and  isodrin  were  all 
detected  in  downgradient  wells. 

Metals  detected  in  water  from  wells  in  the  area  include  arsenic  (downgradient),  mercury  (upgradient),  and 
chromium  (upgradient).  Copper  was  detected  in  both  upgradient  and  downgradient  wells.  Other  compounds 
detected  in  water  from  wells  in  the  Lime  Settling  Basins  area  include  chlorophenylmethyl  sulfane,  dimethyl 
sulfide,  DIMP,  DMMP,  and  dithiane. 

A.6  MOTOR  POOL  AREA  SITE  GEOLOGY 

The  Motor  Pool  Area  is  in  Section  4  on  the  Western  edge  of  the  RMA.  There  are  two  stratigraphic  units  of 
interest  beneath  the  Motor  Pool  Area:  (1)  the  Quaternary  Alluvium,  and  (2)  the  Denver  Formation.  The 
alluvial  material  consists  of  discontinuous  lenses  of  sand  and  gravel,  interbedded  with  silt  and  clay.  Gravels  and 
gravelly  sands  are  common  at  the  base  of  the  alluvial  section,  especially  in  paleochannets.  The  alluvial  material 
ranges  from  about  70  feet  to  about  100  feet  in  thickness.  The  thickest  alluvium  occurs  over  bedrock  lows  and 
the  thinnest  over  bedrock  highs. 

The  alluvial-bedrock  contact  is  highly  irregular  due  to  the  extensive  erosion  by  ancient  streams.  Generally,  the 
bedrock  surface  slopes  to  the  northwest  in  the  Motor  Pool  Area;  however,  where  the  bedrock  surface  has  been 
incised  by  an  ancient  stream  channel,  the  slope  becomes  perpendicular  to  the  trend  of  the  paleochannel.  A 
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northwest  trending  paleochannel  cuts  across  the  northern  boundary  of  the  Motor  Pool  Area  and  has 
approximately  70  feet  of  relief. 

The  Denver  Formation  in  the  Motor  Pool  Area  is  predominantly  composed  of  daystone  with  interbedded 
sandstone,  siltstone,  and  lignite  layers  from  2  to  approximately  20  feet  thick.  Layers  of  volcaniclastic  material 
are  also  present. 

A.6.1  Motor  Pool  Area  Site  Hydrology 

Site  4-6  is  situated  in  the  Irondale  Gulch  drainage  basin.  It  has  an  average  elevation  of  5,200  feet  above  mean 
sea  level  (msl)  and  a  local  relief  of  5  feet.  In  the  northern  portion  of  the  area,  surface  water  drains  north  and 
is  controlled  by  railroad  embankments  and  drainage  ditches.  The  surface  water  from  the  southern  portion  of 
the  area  drains  west  into  a  drainage  ditch  and  then  continues  northwest  into  a  local  topographic  depression. 

Groundwater  within  the  alluvium  is  approximately  60  feet  below  the  ground  surface  and  it  flows  to  the  northwest 
and  north-northwest.  The  February  1987  water  table  and  groundwater  flow  direction,  as  determined  by  Ebasco 
Services  (1988),  is  shown  in  Figure  A- 12. 

The  Denver  Formation  is  saturated  within  the  site  and  may  contain  some  local  confined  aquifers.  The  more 
hydraulically  conductive  units  in  the  formation  are  expected  to  be  subhorizontal  sandstone  or  siltstone  bodies 
adjacent  to  less  conductive  daystone.  The  direction  of  groundwater  flow  is  expected  to  be  generally  the  same 
as  that  of  the  alluvial  groundwater. 

A.6JI  Previous  Investigations 

Previous  studies  done  in  the  Motor  Pool  Area  indude:  a  May  1984  RCRA  audit  done  by  the  Colorado 
Department  of  Health  in  the  area  outside  the  roundhouse;  a  1986  study  to  identify  possible  trichloroethylene 
sources  in  the  Motor  Pool  Area;  and  a  soil  gas  study  conducted  in  February  1986  to  aid  in  defining 
trichloroethylene  plumes  in  the  groundwater.  The  most  recent  studies  indude  a  Contamination  Assessment 
Report,  and  Western  Study  Area  Remedial  Investigation  (Ebasco  1989).  The  following  sections  describe  the 
intrusive  investigation  focused  on  the  reported  TCE  plume  in  the  Motor  Pool  Area. 
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A.63  Soils 


\ 


Site  4-6  was  investigated  by  Ebasco  under  Task  38.  Field  work  began  in  the  spring  of  1986.  Ebasco’s  Task  38 
Technical  Plan  (Ebasco  1987b)  called  for  2 5  borings  to  be  drilled  to  depths  of  from  1  to  90  feet.  A  total  of  125 
soil  samples  were  to  be  taken  from  these  borings.  Two  additional  borings  were  proposed  in  a  letter  technical 
plan  (Ebasco  1987a).  The  sampling  program  was  augmented  to  include  a  total  of  166  samples  from  36  borings 
and  1  soil  grab  sample  that  was  taken  from  the  drainage  ditch  west  of  Building  627  on  the  eastern  side  of  the 
railroad  tracks. 


All  but  two  samples  were  analyzed  by  gas  chromatography/mass  spectrometry  (GC/MS)  for  volatile  organics 
(except  the  0-  to  1-foot  interval)  and  semivolatile  organics.  All  but  four  samples  were  analyzed  by  inductively 
coupled  argon  plasma  (1CP)  screen  for  metals.  The  same  samples  were  analyzed  separately  for  arsenic  and 
mercury.  Several  samples  were  analyzed  for  dibromochloropropane. 

A.6.4  Water 


Three  water  samples  were  taken  by  Ebasco  in  Site  4-6.  The  first  was  taken  during  the  drilling  of  a  1-foot  boring 
in  the  sump  within  the  roundhouse  in  June  1986.  The  water  that  was  sampled  had  seeped  into  the  borehole 
through  cracKs  in  the  concrete  sump.  The  two  remaining  samples  were  taken  from  a  3-foot  by  4-foot  cavity  that 
was  suspected  to  be  a  collapsed  septic  tank  located  approximately  15  feet  north  of  the  roundhouse  (Ebasco  1988). 

A.63  Soil  Ga 


Several  soil  gas  studies  were  conducted  in  the  area  during  February  1986  by  Ebasco  to  evaluate  the  concentration 
of  trichloroethylene  (TCE)  in  the  Motor  Pool  Area  soil.  The  soil  gas  survey  sampled  locations  along  several 
transect  lines  staked  across  the  area.  Line  spacing  ranged  from  about  250  to  750  feet,  and  the  distance  between 
sample  locations  ranged  between  100  to  250  feet.  A  detailed  description  of  the  soil  gas  survey  is  contained  in 
Ebasco  1987c. 


A.6.6  Nature  and  Extent  of  Soils  Contamination 

Contaminants  found  in  soils  at  the  Motor  Pool  Area  within  or  above  their  indicator  levels  include  ethylbenzene, 
tetrachloroethylene,  trichloroethylene,  m-xylene,  toluene,  methylene  chloride,  dibromochloropropane,  aldrin, 
cadmium,  chromium,  copper,  lead,  zinc,  arsenic,  and  mercury  (Ebasco  1988). 
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A.6.7  Nature  and  Extent  of  Water  Contamination 

Samples  of  alluvial  water  were  collected  and  analyzed  by  Ebasco  in  1986  and  1987.  Analytes  found  within  or 
above  their  indicator  ranges  (in  this  case,  their  detection  limits)  include  1,1-dichloroethylene,  1,1,1- 
trichloroethane,  1, 1^2-trichloroe thane  benzene,  chloroform,  trans-l,2-dichloroethylene,  and  trichloroethylene.  The 
spatial  distribution  of  the  wells  with  detected  contaminants  indicate  that  some  of  these  contaminants  could 
originate  at  a  source  somewhere  in  the  Motor  Pool  Area;  however,  a  larger  off-post  source  is  also  indicated. 

A.6.8  Nature  and  Extent  of  Soil  Gas  Contamination 

The  data  collected  during  the  soil  gas  survey  indicate  trichloroethylene  contamination  of  soil  in  the  area  north 
of  Building  631;  however,  the  information  was  not  sufficient  to  identify  a  specific  source.  The  concentrations 
detected  in  soil  gas  could  not  be  confirmed  by  analysis  of  soil  samples  due  to  the  higher  certified  method 
detection  limit  of  the  soil  sample  analysis.  Figure  A- 13  shows  the  distribution  of  trichloroethylene  indicated  by 
the  soil  gas  survey.  Additional  detail  concerning  the  soil  gas  data  is  contained  in  a  report  by  Ebasco  (Ebasco 
1987c). 
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Sampling  Site:  Section  36  Suspect  Asbestos  Sample  Collected  by:  Eric  Masamori 

Sample  Analysis  by:  DataChem 
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Sampling  Site:  36-187  Sample  Collected  by:  Daniel  Burgess 

Sample  Analysis  by:  DataChem 

Date  of  Collection:  5  May  1989 
Date  of  Analysis:  10, 15,  and  17  May 
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Sampling  Site:  36-192  Sample  Collected  by:  Daniel  Burgess 

Sample  Analysis  by:  DataChem 

Date  of  Collection:  18  May  1989 

Date  of  Analysis:  19,  23  and  26  May  1989 
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Sampling  Site:  36-192:  Field  Blank  Sample  Collected  by:  Daniel  Burgess 

Sample  Analysis  by:  DalaChem 

Dale  of  Collection:  18  May  1989 
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Sampling  Site:  36-193  Sample  Collected  by:  Daniel  Burgess 

Sample  Analysis  by:  DataChem 

Date  of  Collection:  16  May  1989 

Date  of  Analysis:  17,  18  23  and  26  May  1989 


Sampling  Site:  36-193:  Field  Blank  Sample  Collected  by:  Daniel  Burgess 

Sample  Analysis  by:  DataChem 

Date  of  Collection:  16  May  1989 

Date  of  Analysis:  17,  18,  23  and  26  May  1989 
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Sampling  Site:  36*193:  Field  Blank  Sample  Collected  by:  Daniel  Burgess 

Sample  Analysis  by:  DataChem 

Date  of  Collection:  7  June  1989 
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Sampling  Site:  Boring  001,  M-1  Pond:  Field  Blank  Sample  Collected  by:  Daniel  Burgess 

Sample  Analysis  by:  DataChem 

Date  of  Collection:  24  May  1989 
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Sampling  Site:  BORING  007,  M-1  POND  Sample  Collected  by:  Daniel  Burgess 

Sample  Analysis  by:  DataChem 

Dale  of  Collection:  22  May  1989 

Date  of  Analysis:  23,  24,  27,  28  May  and  2  June  1989 


CO  «£> 

O  O 

o  o 


_J 

UJ  CO 

o 

CM 

5  oi 

o  E 

o 

o 

< 

K  E 

o 

o 

• 

t 

w  OI 

o 

• 

■E  E 

o 

CO 

■m  « 

CD 

l€ 

O 

O 

• 

1 

O  OI 

o 

E 

d 

o  — 

©  d 

o 

•*r 

CO 

E 

CD 

o 

3  w 

o< 

CO 

O  T- 

eo  • 


£  o  o 

t-  CO  oo 


CT>  *- 

in  cm 


co  co 

r-  rv 


CO  co 
r- 


co  en 

ID 


§  ss  § 


P 

t  > 

W 

CD 

k- 

CD 

w 

o 

w 

Q> 

Is 

U.  H 

0> 

<u 

</i 

«  K- 
C 0 

iZ 

b 

iZ 

LL 

iZ 

\L 

iZ 

T5 

C 

3 

& 

E 

_  ©  © 

co 

CM 

o 

o 

o 

U.  1- 
CO  CO 

o> 

■12  cl  xi 

r^ 

co 

CO 

CO 

CO 

CO  CO 

r^ 

CO 

8 

®EE 

o 

o 

o 

o 

o 

o  o 

o 

O 

u.  w  3 

W  2 

CO 

CO 

CO 

CO 

CO 

to  to 

CO 

CO 

o 

< 

< 

< 

< 

< 

<  < 

< 

< 

© 

w 

© 

CD 

x>  <t> 


.2 

©  .E 

«  w 


.=  2 

■o  © 

<  O 


O  -C 

c  ,o> 

v.  a> 

©  J 

c  ® 

E  E 

to  •= 

k.  *-* 

<0  t* 

CL  5 

■  o 

9  8 


Samolina  Site:  BORING  007,  M-1  Pond:  Field  Blank  Sample  Collected  by:  Daniel  Burgess 
P  Sample  Analysis  by:  DataChem 

Dale  of  Collection:  22  May  1989 
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Sampling  Site:  Waste  Trench,  M-1  Pond  Sample  Collected  by:  Daniel  Burgess 

*  Sample  Analysts  by:  DataChem 

Date  of  Collection:  8  May  1989 

Date  of  Analysis:  10,  15,  16  and  17  May  1989 


CO  to 

O  o 

O  o 


O  r- 


*  N.  £M 

'  CJ  cj 


to  to 
to  to 


s  22  2  2  9  22  S 


©  ©  ©  ©  jg  ®  ® 

C  C  ul 


=  33 
U.  t—  H 


' 

Q>  m 

o> 

to  *- 

o- 

fv. 

32 

a 

a.  jo 
§  £ 

o 

T-  CVI 

o  o 

o 

• 

T— 

o 

, 

o 

i 

u. 

<0  2 

CO 

< 

CO  to 
<  < 

CO 

< 

CO 

< 

CO 

< 

c 

<D 

C 

_c 

"C 

"O 

"© 

< 

< 

O 

ACGIH  time-weighted  average 


Sampling  Site:  Headspace  Cement  Mixer,  M-1  Pond  Sample  Collected  by:  Daniel  Burgess 

Sample  Analysis  by:  DataChem 

Date  of  Collection:  8  May  1989 

Date  of  Analysis:  10,  15,  16  and  17  may  1989 


| 


cn 


< 

SI 

v.  c» 

Jr  e 

co 


__  CO 

5  e 

3  — 
O  CJ> 

B 


CM 

O 

o 


CM 

o 


n  to  co 

o  o  cm  o 

o  ®  d  ° 

o  o  o 


CO 


o 

o 


m  in 

CM  CM 

d  d 


o 

CO 


in 

o 

o 


in 


*  • 


•  • 


S3 

E 

3  u 


o  o 


CO  CO  • 

m  in  . 

d  o  • 


o  o 


ID 

cn 

TO 

O. 


© 

■o  §■ 
c  E 
3  « 

£  -2 
CT 
3 


CD 

■5-8. 

u. 

w 

k_ 

e  >; 

TO  |— 

© 

© 

© 

© 

=  55 

© 

© 

CO 

bb 

iZ 

iZ 

iZ 

U.  h  h 

iZ 

iZ 

©  a 

13-  h» 

,  in  CD 

« 

cl  n 

• 

CM  CM 

* 

1 

*  CM  CM 

E  E 

• 

O  O 

• 

• 

i 

•  <3  O 

• 

• 

Is 

• 

CO  CO 

• 

« 

« 

*  CO  CO 

f 

• 

<  < 

<  < 

C 

2 

< 


2 

o 

b 


TD 

TO 

C 

© 

CL 

O 

O 

5* 


«/» 

3 

Q 


TO 

O 


Q 

2 

a 

w 

x> 

c 

3 

a 


E 

o 


o 

o 

-T- 

o 

© 

fc. 

© 

3 

cn 

"D 

© 

X 

© 

%— 

© 

> 

E 

O 

© 

© 

© 

X) 

T3 

© 

© 

r  - 

«— 

o 

JC 

3 

c 

g> 

V) 

a 

© 

© 

X 

© 

C 

© 

E 

TO 

© 

E 

_© 

© 

TO 

Q. 

X 

> 

D 

o 

=3 

c r 

Q 

o 

UJ 

2 

e 

Sampling  Site:  M-1  Pond  Cement  Mixer  Headspace  Sample  Collected  by:  Daniel  Burgess 

Sample  Analysis  by:  DataChem 
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Sample  Collection  Sunary 


:a  Section  Location  Member  of 

Sample 

Matrix 

Sample 

Sample 

Sample  Depth  (ft) 

Analytes 

ryp.  Number 

Samples 

Type 

Ntmfeers 

Date 

or  Uater  Level 
((ft)  from  ground 

surface) 

ench  36-17N  T01 

2 

Sample 

Uaste 

UC36NT01 -U001 

4/24/89 

10.0 

GCMS  Volatiles 

Rinsate 

Water 

UC36NT01 -U003 

4/24/89 

GCMS  Semivolatiles 
Organochlorine  Pestic 

T02 

1 

Sample 

Uaste 

UC36NT02-U001 

4/25/89 

3.5 

Organosulfur  Compound 
Thiodiglycot 

T03 

1 

Sample 

Uaste 

WC36NT03-U001 

4/25/89 

4.5 

DIHP/DMMP 

Arsenic 

T04 

2 

Sample 

Rinsate 

Uaste 

UC36NT04-U001 

4/26/89 

6.0 

Mercury 

Uater 

WC36NT04-U003 

4/26/89 

I CP  Metals 

DBCP 

T05 

2 

Sample 

Uaste 

UC36NT05-U001 

5/4/89 

5.0 

fluoroacetic  Acid 

Rinsate 

Uater 

UC36NT0S-U003 

5/4/89 

I  MPA/MPA 

Moisture 

T06 

2 

Sample 

Uaste 

UC36MT06-U001 

5/4/89 

3.5 

Rinsate 

Water 

UC36NT06-U003 

5/4/89 

T07 

0 

T07B 

1 

Sample 

Uaste 

UC36NT07-U001 

5/3/89 

8.0 

T08 

0 

T09A 

2 

Sample 

Uaste 

UC36NT09-U001 

4/27/89 

2.5 

Rinsate 

Uater 

WC36NT09-U003 

4/27/89 

T10 

1 

Sample 

Uaste 

UC36MT1 0-W001 

5/1/89 

2.5 

Til 

2 

Sample 

Uaste 

UC36NT1 1 -U001 

4/27/89 

5.0 

Duplicate 

Uaste 

UC36NT11-U002 

4/27/89 

T12 

0 

T13 

1 

Sample 

Uaste 

UC36NT13-W001 

4/28/89 

7.0 

T14D 

3 

Sample 

Uaste 

UC36NT14-U001 

5/1/89 

8.0 

Duplicate 

Uaste 

UC36NT14-U002 

5/1/89 

1 

Rinsate 

Water 

UC36NT14-W003 

5/1/89 

T15 

1 

Sample 

Uaste 

UC36NT15-U001 

5/9/89 

5.0 

T16 

2 

Sample 

Uaste 

WC36NT16-W001 

5/9/89 

4.0  | 

Rinsate 

Uater 

UC36NT17-U003 

5/9/89 

T17 

0 

; 

i 

i 

**  All  samples  of  the  waste  matrix  were  cleared  for  army  agents  by  the  Army  lab  before  shipment. 
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;  Jell  36-17N 

36080 

2 

Sample 

Uater 

UC36K080-G001 

5/1/89 

16.0 

GCMS  Volatiles 

} 

Rinsate 

Water 

WC36N080-G003 

5/1/89 

GCMS  Semivolati  les 
Organochlorine  Pestic 

36084 

2 

Sample 

Water 

UC36N084-G001 

4/25/89 

6.6 

Organosulfur  Compound 

J 

Rinsate 

Water 

WC36N084-G003 

4/25/89 

Thiodiglycot 

DIHP/DMMP 

i 

36085 

2 

Sample 

Uater 

UC36N085-G001 

5/2/89 

1.0 

Arsenic 

/ 

Rinsate 

Water 

UC36N085-G003 

5/1/89 

Mercury 

i 

36088 

2 

Sample 

Uater 

UC36N088-G001 

4/28/89 

16.0 

ICP  Metals 

DBCP 

Rinsate 

Uater 

WC36N088-G003 

4/28/89 

Fluoroacetic  Acid 
IMPA/MPA 

36180 

1 

Sample 

Water 

WC36N180-G001 

4/28/89 

8.0 

i 

36187 

1 

Sample 

Uater 

UC36N187-G001 

6/8/89 

14.8 

1 

36-17S 


M-1 


36-4 


36188 

2 

Saaple 

Utter 

UC36H188-6001 

6/7/89 

12.0 

R inset e 

Utter 

UC36N188-G003 

6/7/89 

36189 

3 

Staple 

Utter 

UC36N189-G001 

6/7/89 

11.2 

Oupl ictte 

Utter 

UC36N189-G002 

6/7/89 

Field  Blank 

Utter 

UC36U189-G005 

6/7/89 

36191 

2 

Staple 

Utter 

UC36N191 -C001 

6/12/89 

32.1 

Rinstte 

Utter 

UC36N191-G003 

6/12/89 

36192 

4 

Saaple 

Utter 

UC36N192-G001 

6/13/89 

45.8 

Dipl i cate 

Utter 

UC36N192-C002 

6/13/89 

Rinstte 

Utter 

UC36N192-G003 

6/13/89 

Field  8ltnk 

Utter 

UC36N192-G005 

6/13/89 

36067 

3 

Saaple 

Utter 

UC36S067-C001 

4/27/89 

6.9 

GCMS  Volatiles 

Duplicate 

Utter 

UC36S067- G002 

4/27/89 

GCMS  Senivolati les 

Rinstte 

Utter 

UC36S067- G003 

4/27/89 

Organochlorine  Pestic 

Organosulfur  Compound 

36075 

2 

Staple 

Utter 

UC36S075-G001 

4/18/89 

9.9 

Thiodiglyeol 

Rinstte 

Utter 

UC36S075-G003 

4/18/89 

D1HP/DHMP 

Arsenic 

2 

Staple 

Utter 

UC36S075-G011 

6/2/89 

9.5 

Mercury 

Rinstte 

Utter 

UC36S075-G013 

6/2/89 

ICP  Metals 

DBCP 

2 

Staple 

Uater 

UC36S075-G021 

6/6/89 

9.4 

fluoroacetic  Acid 

Rinsste 

Water 

UC36S075-G023 

6/6/89 

] MPA/MPA 

2 

Staple 

Uater 

UC36S075-G031 

6/15/89 

Rinstte 

Uater 

UC36S075-G033 

6/15/89 

36087 

1 

Staple 

Utter 

UC36S087-G001 

4/27/89 

10.7 

36190 

2 

Staple 

Water 

WC36S190-G001 

6/6/89 

9.1 

Rinsate 

Uater 

UC36S190-G003 

6/5/89 

4 

Staple 

Uater 

UC36S190-G011 

6/15/89 

Duplicate 

Uater 

UC36S190-G012 

6/15/89 

Rinsate 

Uater 

WC36S190-G013 

6/15/89 

Rinsate 

Water 

WC36S190-G023 

6/15/89 

36590 

2 

Saaple 

Uater 

UC36S590-G001 

4/26/89 

10.51 

Rinsate 

Uater 

UC36S590-G003 

4/26/89 

36591 

1 

Saaple 

Uater 

UC36S591 -G001 

4/26/89 

2.4 

36593 

1 

Saaple 

Uater 

WC36S593-G001 

4/25/89 

18.5 

01077 

3 

Saaple 

Uater 

UCH-1077-G001 

6/2/89 

Not  Available 

Total  Arsenic 

Duplicate 

Utter 

UCM-1077-G002 

6/2/89 

Dissolved  Arsenic 

Field  Blank 

Utter 

UCM-1007-G005 

6/2/89 

Total  Mercury 

Dissolved  Mercury 

01083 

1 

Saaple 

Water 

WCM-1083-G001 

6/13/89 

7.2 

01503 

2 

Staple 

Water 

UCH- 1503-G001 

6/2/89 

7.3 

Rinsate 

Uater 

UCM-1503-G003 

6/1/89 

01504 

3 

Staple 

Uater 

UCH- 1504- GOO 1 

5/31/89 

7.5 

Rinsate 

Water 

WCM-1504-G003 

5/3/89 

Total  Arsenic  &  Hercu 

Fltr  Rnst 

Uater 

WCM-1504-G006 

5/3/89 

Dissolved  Arsenic  &  M 

01524 

1 

Saaple 

Water 

UCM-1524-G001 

5/25/89 

5.3 

Total  Arsenic 

Dissolved  Arsenic 

36001 

1 

Staple 

Water 

UC36S001-G001 

5/5/89 

11.7 

Total  Mercury 

Dissolved  Mercury 

36193 

See  Section  36-4  Well 

Saoples 

36001 

1 

Staple 

Water 

UC361001 -G001 

6/7/89 

11.4 

GCMS  Volatiles 

1 

1 

r 

- - 

i 

GCMS  Senivolati tes 

i 

36054 

3 

Sample 

Water 

WC36L054-G001 

6/13/89 

8.1 

Organochlorine  Pest ic 

Delicate 

Water 

WC36L054-G0G2 

6/13/89 

Organosulfur  Compound 

! 

Rinsate 

Water 

WC36L054-G003 

6/13/89 

Thiodiglycot 

.  i 

36055 

2 

Staple 

Water 

WC36L055-G001 

6/13/89 

10.9 

DIKP/DMKP 

Total  Arsenic 

; 

Field  Blank 

Water 

WC36L055-G005 

6/13/89 

Dissolved  Arsenic 

Total  Kercury 

! 

36058 

1 

Sample 

Water 

WC36L058-G001 

6/12/89 

3.6 

Dissolved  Mercury 

ICP  Metals 

36076 

1 

Sample 

Water 

WC36L076-G001 

6/14/89 

13.4 

•  » 

36167 

1 

Sample 

Water 

WC36L167-G001 

6/14/89 

9.1 

i 

36193 

1 

Sample 

Water 

WC36L193-G001 

6/7/89 

8.8 

5 

1 

Sample 

Water 

WC36L193-G011 

6/15/89 

8.8 

1 

36194 

1 

Sample 

Water 

WC36L194-G001 

7/13/89 

14.1 

i 

j  ring  36-17N 

T01 

2 

Sample 

Soil 

WC36NT01-S151 

5/22/89 

19.9  to  20.9 

GCMS  Volatiles 

Rinsate 

Water 

WC36NT01-S003 

5/22/89 

GCMS  Semivolati les 

f 

i 

T02 

1 

Sample 

Soil 

WC36NT02-S151 

5/23/89 

19.0  to  20.0 

Organochlorine  Pestic 

Organosulfur  Compound 

Thiodiglycot 

j 

36187 

3 

Sample 

Soil 

VC36R187-S011 

5/5/89 

0  to  1 

DIHP/DMMP 

i 

Sample 

Soil 

UC36N187-S041 

5/5/89 

4  to  5 

Arsenic 

! 

Duplicate 

Soi  l 

UC36N187-S042 

5/5/89 

4  to  5 

Mercury 

ICP  Metals 

* 

36188 

3 

Sample 

Soil 

WC36N188-S011 

5/3/89 

0  to  1 

DBCP 

Duplicate 

Soil 

UC36N188-S012 

5/3/89 

0  to  1 

Fluoroacetic  Acid 

i 

Sample 

Soi  l 

WC36N188-S041 

5/3/89 

4  to  5 

I MPA/MPA 

Moisture 

36189 

4 

Sample 

Soil 

WC36N189-S011 

4/28/89 

0  to  1 

\ 

Sample 

Soil 

WC36N189-S041 

4/28/89 

4  to  5 

; 

Rinsate 

Water 

WC36N189-S003 

4/28/89 

Rinsate 

Water 

WC36N189-S013 

4/28/C . 

• 

36191 

2 

Sample 

Soi  l 

WC36N191-S041 

5/9/89 

4  to  5 

Sample 

Denver 

WC36N191-S191 

5/9/89 

19  to  20.5 

36192 

4 

Sample 

Soil 

UC36N192-S041 

5/16/89 

4  to  5 

Sample 

Denver 

WC36N192-S191 

5/17/89 

12.5  to  14.5 

Dupl icate 

Denver 

WC36N192-S192 

5/17/89 

12.5  to  14.5 

Rinsate 

Water 

WC36N192-S193 

5/17/89 

36-17S 

36190 

2 

Sample 

Soil 

WC36N190-S011 

4/19/89 

0  to  1 

Sample 

Soi  l 

WC36N190-S041 

4/20/89 

4  to  5 

M-1 

001 

4 

Sample 

Soil 

VCM-1001-S001 

5/24/89 

0.3  to  0.8 

Limited  Suite  * 

Sample 

Soil 

WCM-1001-S021 

5/24/89 

2.4  to  2.9 

Limited  Suite 

Sample 

Soil 

UOi-1001-S041 

5/24/89 

4  to  6.5 

Expanded  Suite  ** 

Sample 

Soil 

WCM- 1001 -S071 

5/24/89 

9.5  to  10 

Limited  Suite 

Dipl  icate 

Soi  l 

WCM- 1001 -S042 

5/24/89 

4  to  6.5 

Expanded  Suite 

002 

4 

Sample 

Soil 

WCM-1002-S001 

6/8/89 

0.5  to  1 

Limited  Suite 

Sample 

Soil 

WCM-1002-S021 

6/8/89 

2.5  to  3 

Limited  Suite 

Sample 

Soi  l 

WCM-1002-S041 

6/8/89 

4  to  5 

Expanded  Suite 

Sample 

Soil 

WCH-1002-S071 

6/8/89 

9.5  to  10 

Limited  Suite 

003 

4 

Sample 

Soi  l 

WCM- 1003-S021 

5/30/89 

2  to  2.5 

Limited  Suite 

Sample 

Soi  l 

WCM-1003-S041 

5/30/89 

4  to  5 

Expanded  Suite 

Sample 

Soil 

UCM-1003-S071 

5/30/89 

9  to  10 

Limited  Suite 

Duplicate 

Soil 

WCM-1003-S072 

5/30/89 

9  to  10 

Limited  Suite 

004 

4 

Sample 

Soil 

WCM-1004-S021 

5/30/89 

2.5  to  3 

Limited  Suite 

Sample 

Soil 

WCM-1004-S041 

5/30/89 

4  to  5 

Expanded  Suite 

Sample 

Soil 

WCM-1004-S071 

5/30/89 

9  to  9.5 

Limited  Suite 

Rinsate 

Water 

WCM-1004-S023 

5/30/89 

Limited  Suite 

t 

005 

5 

Sample 

Soil 

UCH-1005-S001 

5/25/89 

0  to  0.5 

Limited  Suite 

\  r 

.1 

J 

- 1  l— 

{T  * 

Sample 

Sample 

Sample 

Dipl {cate 

Soil 

Soil 

Soil 

Soil 

WCM-1005-S021 
WCM-100S-S041 
WCM- 1005 -S071 
WCM-1005-S042 

5/25/89 

5/25/89 

5/25/89 

5/25/89 

2  to  2.5 

4  to  5 

7.5  to  8 

4  to  5 

Limited  Suite 
Expanded  Suite 
Limited  Suite 
Expanded  Suite 

006 

7 

Sample 

Sample 

Sample 

Ouplicate 

Duplicate 

Rinsate 

Rinsate 

Waste 

Soil 

Denver 

Waste 

Denver 

Water 

Water 

WCM- 1006-W041 
WCM-1006-S071 
WCM- 1006-0191 
WCM-1006-W042 
WCM- 1006-0192 
WCM-1006-S073 
WCM- 1006-0193 

5/23/89 

5/23/89 

5/23/89 

5/23/89 

5/23/89 

5/23/89 

5/23/89 

4  to  6.5 

8  to  8.5 

19  to  20 

4  to  6.5 

19  to  20 

Expanded  Suite 
Limited  Suite 
Limited  Suite 
Expanded  Suite 
Limited  Suite 
Limited  Suite 
Limited  Suite 

007 

2 

Sample 

Sanple 

Waste 

Soil 

WCN-1007-W041 

WCM-1007-S071 

5/22/89 

5/22/89 

7  to  8 

8.5  to  9.0 

Expanded  Suite 
Limited  Suite 

008 

2 

Sample 

Rinsate 

Waste 

Water 

WCM-1008-W041 

WCM-1008-U043 

5/25/89 

5/25/89 

4  to  5 

Expanded  Suite 
Expanded  Suite 

01083 

3 

Sample 

Sample 

Sample 

Soil 

Soil 

Soil 

WCM-1083-S021 

WCM-1083-S041 

WCM-1083-S071 

5/10/89 

5/11/89 

5/11/89 

2.5  to  3 

4  to  5.5 

7.5  to  8 

Limited  Suite 
Expanded  Suite 
Limited  Suite 

36193 

4 

Sample 

Sample 

Sample 

Rinsate 

Soil 

Soil 

Soil 

Water 

WC36S193-S001 

WC36S193-S041 

WC36S193-S121 

WC36S193-S123 

5/16/89 

5/16/89 

5/16/89 

5/16/89 

0.5  to  1 

4  to  5 

10  to  11 

Limited  Suite 
Expanded  Suite 
Limited  Suite 
Limited  Suite 

Limited  Suite:  GCMS  Semivolati tes 
Arsenic 
Mercury 


••  Expanded  Suite:  GCMS  Volatiles 

GCMS  Semivolati  l es 

Organochlorine  Pesticides 

Organosulfur  Compounds 

Thiodiglycol 

DIHP/DMHP 

Arsenic 

Mercury 

I  CP  Metals 

Moisture 


36194 


5 


Sample 

Sample 

Sample 

Duplicate 

Rinsate 


Soil  MC36L194-S001  6/15/89 
Soil  UC36L194-S041  6/15/89 
Soil  WC36L194-S121  6/15/89 
Soil  WC36L194-S042  6/15/89 
Water  WC36L194-S003  6/15/89 


0  to  1 
4  to  5 
19  to  20 
4  to  5 


|  GCMS  Volatiles 
|  GCMS  Semivolatiles 
|  Organochlorine  Pestic 
|  organosulfur  Compound 
|  Thiodiglycol 
|  01MP/DMMP 
j  Total  Arsenic 
|  Dissolved  Arsenic 
j  Total  Mercury 
|  Dissolved  Mercury 
|  ICP  Metals 
|  Moisture 


Within  5 
East 
8asin 


Sample 

Duplicate 


Waste  UCM-11SV-W001  5/9/89 

Waste  WCM-11SV-W002  5/9/89 


|  GCMS  Volatiles 
|  GCMS  Semivolati les 
[  Organochlorine  Pestic 
|  Organosul fur  Compound 
|  Thiodiglycol 
|  DIHP/DMMP 
j  Arsenic 
I  Mercury 
j  ICP  Metals 
j  PCBs 
j  Dioxins 
|  Moisture 


Rinsate 

Rinsate 

Rinsate 

Composite  4  Sample 


Water  WCM-1ISV-W003  5/8/89 
Water  WCM-11SV-W013  5/8/89 
Water  WCM-1ISV-W023  5/8/89 

Soil  WCK-11SV-SA01  5/9/89 


GCMS  Volatiles 
GCMS  Semivolati les 
Organochlorine  Pestic 
Organosulfur  Compound 
Thiodiglycol 


Soil 

Duplicate 

Soil 

WOM1SV-SA02 

5/9/89 

OINP/D m> 

Around 

Sample 

Soil 

UCM-11SV-SB01 

5/9/89 

Arsenic 

Basins 

OipUcate 

Soil 

uat-usv-saoz 

5/9/89 

Mercury 

1CP  Metals 
PCBs 

_  Moisture 

Alt  temples  of  Che  wette  Matrix  were  cleared  for  army  agents  by  the  Amy  lab  before  shipment. 


APPENDIX  D 
WASTE  MATERIAL  SUMMARY  TABLE 


r 


UASTE  MATERIAL  INVENTORY 
UCC  RMA  TASK  2 
FINAL  REPORT  8/7/89 


ORUn  8ATE  HASTE  STORAGE  SR  TYPE  Of  SAfiPLE  NO.  OSTf  Of  6AT£  TO  CSC  2/  HARMS 

NIWSCI  OBTflIHEO  STAGING  ORfR  IASTE  SAfiPLE  IS)  HASTE  STORAGE  IH1TUUI  ( Y/M) 


0003  4/4/IF 

HASTE  STIC. 

ME 

4/24/IF 

N 

4044  4/5/OF 

HASTE  STIC. 

m 

4/24/8F 

N 

4045  4/5/IF 

HASTE  STIC. 

ppe 

5/23/8? 

N 

404?  4/14/8? 

HASTE  STIC. 

ppe 

4/24/8F 

H 

40/0  4/14/8? 

IASTE  STIC. 

EnfTT 

6/16/8? 

T 

4071  4/14/8? 

HASTE  STIC. 

PPE 

4/24/8? 

N 

13001  4/14/6? 

IASTE  STIC. 

PIE 

4/24/89 

N 

13002  4/14/6? 

IASTE  STIC. 

PPE 

4/24/89 

N 

13003  4/17/8? 

IASTE  STAG. 

m 

4/24/8? 

H 

13004  4/17/8? 

IASTE  STRC. 

PPE 

4/24/8? 

H 

13005  4/17/8? 

IASTE  STAC. 

PPE 

5/11/89 

N 

13006  4/17/6? 

IASTE  STAG. 

PPE 

5/23/B? 

N 

13007  4/17/8? 

HOLE  36-190 

SOIL 

IC36SI90-S011 

4/If /R? 

6/12/8? 

T 

IC36S190-S041 

4/20/8? 

13008  4/J7/6F 

IASTE  STAC. 

PPE 

5/23/8? 

N 

1300?  4/17/6? 

IASTE  STRC. 

PPE 

5/1/8? 

N 

13010  4/17/8? 

IASTE  STAG. 

PPE 

5/1/8? 

N 

13011  4/17/6? 

IASTE  STRC. 

PPE 

8/4/8? 

Y 

13012  4/17/6? 

IASTE  STRG. 

PPE 

4/24/8? 

H 

13013  4/i?/8? 

IASTE  STRC. 

PPE 

5/1/8? 

N 

13014  4/l?/89 

HOLE  34-190 

SOU 

IC36S190-S01 1 

4/19/8? 

6/12/6? 

T 

IC34S1P0-5041 

4/20/8? 

13015  4/19/8? 

IASTE  STRC. 

PPE 

5/23/8? 

N 

13016  4/19/8? 

IASTE  STRG. 

PPE 

5/11/8? 

N 

13017  4/19/8? 

IASTE  STRG. 

PPE 

5/1/8? 

N 

07-Auq-8?  date 


I**  *% 


WASTE  MATERIAL  INVENTORY 
WCC  RMA  TASK  2 
FINAL  REPORT  8/7/89 


861)11  DATE 

MJI1BFR  OBTA1HEO 

WASTE  STORACE  06 
STAC1NS  AREA 

TYPE  Of 
WASTE 

SIMPLE  NO. 

13018  4/19/8? 

WASTE  STAC. 

PPE 

1301?  4/19/8? 

WASTE  STBS. 

PPt 

13020  4/19/8? 

WASTE  STAC. 

PPE 

13021  4/24/8? 

WASTE  ST6G. 

PPE 

13022  4/74/8? 

BORING  34-191 

SOIL 

WC36NI91-S04L 

8C36N191-S191 

13023  4/24/89 

GORING  34-192 

SOIL 

KC34N192-S041 

VC34N192-S191 

13024  4/24/8? 

GORING  36-190 

SOU 

VC34S190-S0U 

IIC34S190-SQ41 

13025  4/24/8? 

WASTE  STRG. 

EflPTY 

13026  4/24/8? 

WASTE  STRG. 

PPE 

13027  4/24/89 

WASTE  ST6C. 

PPE 

13028  4/24/8? 

WASTE  STRG. 

EflPTY 

1302?  4/24/89 

WASTE  5T6G. 

PPE 

13030  4/24/6? 

WASTE  STRG. 

PPE 

13031  4/24/89 

WASTE  STRG. 

PPE 

13032  4/24/8? 

WASTE  STRG. 

PPE 

13033  4/24/09 

BORING  34-189 

SOIL 

8C34N189-S011 

8C34N1B9-S041 

13034  4/24/69 

WASTE  STRG. 

PEE 

13035  4/24/89 

BDRUiG  36-189 

SOU 

RC36N189-S0U 

WC36N189-S041 

13036  4/24/89 

BORING  34-189 

SOU 

VC34N189-S011 

8C36N189-5041 

13037  4/24/89 

BORING  34-187 

sou 

WC36N187-S01 1 
8C36N187-S041 

13038  4/74/8? 

BORING  34-187 

sou 

WC.36NJ87-S01 1 
0C34N187-S04! 

1303?  4/2‘/8? 

885U  STRG. 

PPE 

13040  4/24/89 

TRENCH  1 

sou 

8C34NT01-S151 

13041  4/28/8? 

HASTE  STRG. 

PPE 

OflTE  Of  BATE  TO  COC  ?/  KilttRKS 

SWUIS)  WASTE  STORAGE  INITIATES  (Y/N) 

5/1/89  H 

4/74/89  N 

5/1/69  K 

5/1/89  N 

5/9/89  4/13/89  Y 

5/9/89 

5/U/89  4/15/89  T 

5/17/89 

4/19/89  4/17/89  Y 

4/70/89 

8/4/89  Y 

5/1/69  N 

5/1/89  H 

4/14/89  T 

5/11/89  N 

5/11/B9  N 

4/71/69  Y 

5/11/B9  H 

4/78/89  6/13/69  Y 

4/78/8? 

5/73/8?  N 

4/78/89  4/13/89  Y 

4/78/89 

4/78/89  6/17/6?  Y  Wf T  BUT  MU  PROBABLY 

4/78/89  PASS  FILTER  TEST 

5/5/8?  4/12/6?  Y 

5/5/8? 

5/5/8?  4/13/89  Y 

5/5/8? 

5/11/8?  H 

5/24/8?  6/13/89  Y 

5/11/8?  N 


07-flug-89  date 


s 

1 


WASTE  MATERIAL  INVENTORY 
UCC  RMA  TASK  2 
FINAL  REPORT  8/7/89 


f 


Stun  MTE 

HUMBER  OBTAINED 

WASTE  STORAEE  08 
ST81IHE  AREA 

TYPE  Of 
WASTE 

SAMPLE  NO. 

17042  4/20/8? 

GOt INC  34-187 

SOU 

HC34N107-S01! 

HC34N187-S041 

17047  4/28/8? 

WASTE  STBS. 

f?E 

17044  4/28/8? 

ft-1  TRENCH  SOU 

SOIL 

17045  4/28/8? 

808 INC  34-188 

SOU 

VC34N188-S011 

VC34N1S8-S04J 

17044  4/28/8? 

WASTE  STCC. 

rn 

17047  4/28/89 

£08 INC  01-083 

SOIL 

WCM-1 085-5021 
8CM-1083-S041 
HCH-1083-S071 

17048  4/28/8? 

WASTE  STRG. 

rn 

1304?  4/28/8? 

WASTE  SUC. 

rn 

13050  4/28/8? 

WASTE  STRG. 

rn 

13051  5/1/89 

WASTE  STRG. 

PPE 

13052  5/1/8? 

HASTE  STRG. 

EMPTY 

13053  5/1/8? 

HASTE  STRG. 

EMPTY 

13054  5/1/8? 

HASTE  STRG. 

PPE  S  PLASTIC 

13055  5/1/89 

HASTE  STRG. 

PPE 

130r’6  5/1/89 

n-i  BASINS 

SOU 

HCM-1ISD-SA01 
WCfl-1 1SW-SR02 

13057  5/1/8? 

H-l  BASINS 

SOU 

Hcn-iisv-SBoi 

HCM-1IS0-5B02 

13058  5/1/8? 

BORING  34-18B 

SOU 

HC34N188-S0U 

HC34N188-S041 

1305?  5/1/8? 

HASTE  STRG. 

PPE 

13040  5/1/8? 

BORING  34-188 

SOU 

HC34N188-S011 

HC34N1B8-S041 

13041  5/8/8? 

HASTE  STRG. 

PPE 

13042  5/8/8? 

HASH  STRG. 

EMPTY 

13043  5/8/8? 

HASTE  STRG. 

PPE 

13044  5/8/8? 

HASTE  STRG. 

PPE 

DATE  OF 

DATE  TO 

toe  ?/ 

REMARKS 

SAMPLE (S) 

HASTE  STORAGE 

INITIATED  (t/HJ 

S/S/8? 

4/13/8? 

T 

5/5/8? 

4/14/89 

T 

4/15/8? 

T 

SEE  ISO  SAIYFLE 

5/3/8? 

4/12/8? 

T 

5/3/8? 

5/11/6? 

N 

5/10/8? 

5/11/8? 

4/15/8? 

T 

5/11/8? 

5/23/8? 

H 

5/11/8? 

N 

5/11/8? 

M 

4/14/8? 

T 

8/4/8? 

T 

8/4/8? 

T 

4/12/8? 

r 

5/2 3/3? 

r 

5/9/8? 

N 

150  SAMPLE  AWAITING 

5/?/6? 

RETURN  FROM  OAIACHEH 

5/?/B? 

N 

ISO  SAMPLE  AWAITING 

5/9/89 

5/3/8? 

4/13/89 

r 

RETURN  FROM  OATACNEM 

5/3/8? 

5/23/8? 

N 

5/3/8? 

4/12/8? 

Y 

4/21/8? 

T 

8/4/8? 

T 

7/17/8? 

T 

5/23/8? 

N 

07-Agg-8?  date 
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WASTE  MATERIAL  INVENTORY 
UCC  RMA  TASK  2 
FINAL  REPORT  8/7/89 


>8 

1 

0RW1  DATE 

WASTE  STORAGE  Of 

type  or 

sanPLE  no. 

OATE  OF 

BOTE  TO 

cot  V 

1 

NOT!  Hi  OBTAINED  STAGING  ME  A 

HASTE 

SAflPlE(S) 

HASTE  STBEACE 

INITIATE!  (Y/N) 

i 

1 

1 

1 

1 

13045  5/8/8? 

BOR  INC  34-192 

$811 

HC34N192-S041 

5/14/09 

4/15/09 

T 

1 

HC34N192-S191 

5/17/0? 

1 

13044  5/8/89 

HASTE  STAS. 

FfE 

4/14/8? 

Y 

1 

1 

1304/  5/8/89 

HASTE  STAC. 

FPE 

5/23/8? 

N 

1 

1 

13348  5/8/89 

BORINS  34-192 

SOU 

HG34N192-S041 

5/14/0? 

4/15/0? 

Y 

1 

HC34H192-S191 

5/17/0? 

; 

1 

1304?  5/8/8? 

BORINS  34-191 

sou 

HC34N191-S041 

5/9/8? 

4/13/8? 

Y 

1 

HC34NI91-S191 

5/9/8? 

| 

i 

1 

13070  5/8/8? 

HASTE  STAG. 

PPE 

5/23/1? 

N 

i 

1 

1 

13071  5/8/8? 

HASTE  STAC. 

PPE 

5/23/8? 

N 

4 

1 

1 

13072  5/8/89 

HASTE  STAG. 

EWTT 

8/4/8? 

Y 

1 

1 

13073  5/8/8? 

BORING  34-191 

SOIL 

HC54NI91-S041 

5/9/89 

4/13/0? 

Y 

» 

1 

HC34N191-S191 

5/9/8? 

* 

1 

15074  5/8/8? 

BORING  34-191 

son 

HC34N191-S041 

5/9/89 

4/13/8? 

1 

• 

1 

HC34N191-S19! 

5/9/09 

♦ 

1 

13075  5/8/8? 

BORING  34-192 

son 

HC34H192-S041 

5/14/B9 

4/15/B? 

Y 

J 

1 

HC34N192-S191 

5/17/8? 

1 

13074  5/10/8? 

HASTE  STAG. 

E91PTY 

4/16/8? 

Y 

1 

1 

1307/  5/10/8? 

HASTE  STAG. 

EBPir 

B/4/89 

Y 

• 

I 

1 

13078  5/10/8? 

HASTE  STAG. 

FPE 

4/21/8? 

Y 

>  | 

1 

1 

13079  5/10/89 

HASTE  STAG. 

TPE 

5/23/8? 

N 

f 

1 

1 

13080  5/10/B9 

BORING  34-191 

SOU 

HC34N191-S041 

5/9/B9 

6/13/89 

r 

1 

HC34N191-S191 

5/9/89 

i 

1 

13081  5/10/8? 

BORING  34-192 

sou 

HC34H192-S041 

5/14/8? 

6/15/8? 

Y 

i 

1 

HC34N192-S191 

5/17/69 

4  j 

1 

13082  5/10/89 

HASTE  STRG. 

PPE 

6/14/8? 

Y 

i 

1 

1 

13083  5/10/8? 

BORING  34-192 

sou 

HC34N192-S041 

5/14/8? 

4/15/8? 

Y 

i  : 

1 

HC54N192-S191 

5/17/8? 

i 

1 

13084  5/10/8? 

BORING  34-191 

sou 

HC34NI91-S04I 

5/9/8? 

4/13/8? 

r 

i 

1 

HC34N191-S191 

5/9/8? 

: 

1 

13055  5/10/8? 

HASTE  STRG. 

EMPTY 

8/4/8? 

Y 

1 

\ 

1 

1 

13084  5/10/8? 

HASTE  STRG. 

rpr 

5/23/8? 

N 

1 

1 

13087  5/10/8? 

HASTE  STAG. 

PPE 

5/23/8? 

N 

unms 


07-Aug-B?  date 
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WASTE  MATERIAL  INVENTORY 
UCC  RMA  TASK  2 
FINAL  REPORT  6/7/69 


Ofiun  SATE  SASTE  STORAGE  08 

rnmSEA  08TAINEO  STAGING  AREA 

TYPE  Of 
BASTE 

SAMPLE  NO. 

SATE  OF 
SAIIPIE(S) 

DATE  TO  COC  ?/  CEMACKS 

BASTE  STORAGE  INITIATED  (Y/N) 

13088  5/10/83 

BORING  01-083 

SOIL 

80H083-S021 

5/10/0? 

4/15/0? 

r 

BCfl-108)-SMl 

5/11/0? 

BCI1-1083-507I 

5/11/8? 

1308?  5/10/8? 

BASTE  STSG . 

EMPTY 

4/21/8? 

r 

15090  5/10/8? 

BASTE  STAS. 

PfE 

5/23/8? 

N 

130?!  5/10/8? 

BOOING  36-1P2 

sou 

BC38N192-S041 

5/18/8? 

4/15/8? 

Y 

BC3GN1?2-51?1 

5/17/0? 

15092  5/10/8? 

BOOING  36-l?2 

SOIL 

UC38N1 ?2-S04I 

5/18/0? 

4/15/8? 

Y 

BC38N1P2-S1?! 

5/17/8? 

15093  5/10/8? 

BASTE  STKG. 

EMPTY 

4/14/0? 

Y 

1 5094  5/10/8? 

BASTE  STAG. 

PfE 

6/4/89 

Y  5/8  INCH  PUMP  HOSE 

130?5  5/10/8? 

BASTE  STKG. 

PPE 

8/18/8? 

r 

13098  5/10/8? 

BASTE  STKG. 

EMPTY 

8/4/69 

Y 

1)0?/  5/10/8? 

BASTE  STKG. 

EMPTY 

8/18/8? 

Y 

1)0?8  5/10/8? 

BASTE  STKG. 

PfE 

5/23/8? 

N 

130??  5/10/8? 

BASTE  STKG. 

PPE 

6/18/69 

Y 

1)100  5/10/6? 

BASTE  STKG. 

PPE 

5/23/8? 

N 

13101  5/11/89 

tl-1  BORING  8 

SOIL 

BCn-I008-S071 

5/23/8? 

4/15/8? 

Y 

BCM-1008-0191 

5/23/B? 

13102  5/11/8? 

BASTE  STKG. 

PFE 

5/23/8? 

N 

1)10)  5/11/8? 

BASTE  STKG. 

PPE 

6/16/8? 

Y 

1)100  5/11/6? 

BORING  01-06) 

SOIL 

WCM-I083-S02I 

5/10/8? 

4/1 5/69 

r 

BCM-1083-S041 

5/11/8? 

BCfl-1003-5071 

5/11/8? 

13105  5/11/BV 

BASTE  STKG. 

PPE 

4/14/8? 

Y 

13108  5/11/8? 

BORING  38-193 

SOIL 

BC38Sl?3-S00l 

5/18/8? 

4/15/8? 

Y 

BC38SI73-S041 

5/18/87 

BC38S!?)-S121 

5/18/8? 

13107  5/11/8? 

BASTE  STKG. 

PPE 

4/14/8? 

Y 

1)108  5/11/8? 

BASTE  STKG. 

EMPTY 

8/21/8? 

Y 

1310?  5/11/8? 

BASTE  STAG. 

Efim 

8/4/8? 

Y 

07-flijg-e?  Jate 


WASTE  MATERIAL  INVENTORY 
UCC  RMA  TASK  2 
FINAL  REPORT  8/7/89 


1 

1 

ORUn  SATE 

HUMBER  OBTAINED 

8ASTE  STORAGE  OR 
STAGING  AREA 

TYRE  Of  SflrtPLE  NO. 

BASTE 

DATE  OF 
SAflFLE(S) 

DATE  TO  COC  ?/  REflARKS 

BASTE  STORAGE  INITIATED  (Y/H) 

1 

1 

1 

1)17/  4/5/8? 

BASTE  STAG. 

FFE 

8/4/8? 

Y 

1 

1 

1)178  4/5/8? 

BASTE  STAG. 

PP£ 

8/4/8? 

Y  5/8  INCH  FUtlP  HOSE 

) 

i 

1)17?  4/5/8? 

BASTE  STRE. 

FFE 

4/14/8? 

Y 

1 

1 

1 

1)180  4/5/8? 

BASTE  STAG. 

EflFTY 

4/14/8? 

Y 

1 

1 

1 

13181  4/5/8? 

BASTE  STRG. 

EMPTY 

4/21/8? 

Y 

1 

( 

1 

13182  4/5/8? 

BASTE  STRG. 

FFE 

4/14/8? 

Y 

1 

1 

1 

1)183  4/5/6? 

fl-1  BORING  2 

SOU  BCN-10D2-S00I 

wcn-iooz-sozi 

BCn-1002-S041 

BCI1-1002-S071 

4/B/B? 

4/15/8? 

Y 

1 

13184  4/5/8? 

BASTE  STRG. 

FFE 

4/16/6? 

Y 

1 

1 

1 

13185  4/5/8? 

BASTE  STRG. 

EMPTY 

8/4/8? 

Y 

1 

SOU  SIMPLES  LISTED  KITH  ORIGINS!  SIMILE  LOCUTION.  DRDRS  A RE  IN  STAGING  AREfi. 

tctizntt  ] 

07- ftug- 8?  date 


WASTE  MATERIAL  INVENTORY 
WCC  RHA  TASK  2 
FINAL  REPORT  B/7/B9 


OSUrt  OflTC  HASTE  STORAGE  OR  TYPE  Of 

HUtlBER  OBTAIMEO  STAGING  AREA  WASTE 

SAMPLE  NO. 

DATE  Of 
SAMf(S) 

DATE  TO  COC  ?/ 

HASTE  STORAGE  INITIATED  (Y/N) 

ttRARCS 

1313?  5/23/83 

TRENCH  2 

SOIL 

HC34NT02-S151 

5/23/89 

4/13/89 

r 

13133  5/23/89 

BASTE  STRG, 

PPE 

8/4/89 

Y 

13134  5/23/89 

HASTE  STAC. 

PPE 

8/4/89 

Y 

5/8  INCH  PUMP  HOSE 

13135  5/23/89 

n-1  BORING  4 

SOIL 

8CN-I004-S071 

5/23/89 

4/15/89 

Y 

HCn-1004-0191 

5/23/69 

13134  5/23/89 

IH  BORING  4 

SOIL 

Iicn-1004-S07t 

5/23/89 

6/15/89 

Y 

HCfl-1006-0191 

5/23/89 

13137  5/23/89 

WASTE  STRG. 

PPE 

4/16/89 

Y 

13138  5/23/89 

HASTE  STRG. 

EMPTY 

6/4/89 

Y 

13139  5/23/89 

HASTE  STRG. 

EMPTY 

7/10/89 

Y 

13140  5/23/89 

HA5TE  STRG. 

PPE 

6/16/89 

Y 

PLUS  PLASTIC 

13141  5/24/8? 

HASTE  STRG. 

PPE 

4/16/B9 

Y 

13142  5/24/89 

HASTE  STRG. 

PPE 

6/14/8? 

Y 

13143  5/24/89 

HASTE  STRG. 

fPE 

6/1 6/89 

Y 

13144  5/24/89 

HASTE  STRG. 

PPE 

6/16/8? 

Y 

13145  5/24/89 

HASTE  STRG. 

PPE 

6/16/8? 

Y 

13144  5/24/89 

HASTE  STRG. 

PPE 

6/16/8? 

r 

13147  5/24/89 

HASTE  STRG. 

PPE 

6/14/8? 

Y 

13148  5/24/89 

HASTE  STFG. 

PPE 

6/16/8? 

Y 

13149  5/24/89 

HASTE  STRG. 

9FE 

4/14/8? 

Y 

13150  5/74/89 

HASTE  STRG. 

PPE 

6/16/8? 

Y 

PLUS  PLASTIC 

13151  5/24/89 

n-1  BORING  8 

SOIL 

WCM-100B-S0PI 

5/25/89 

6/15/8? 

Y 

13152  5 '24/89 

n-I  BORING  5 

SOU 

WCM-1005-S071 

5/25/89 

4/15/8? 

Y 

HCM-I005-S002 

5/25/69 

HCfl-IOOS-SOZl 

5/25/89 

HCn-1005-S041 

5/25/89 

13153  5/24/89 

HASTE  STRG. 

EMPTY 

4/14/8? 

Y 

13154  5/24/89 

BORING  34-194 

SOU 

801341194-5001 

4/15/89 

4/21/8? 

Y 

07-flijg- B?  date 
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WASTE  MATERIAL  INVENTORY 
VCC  RMA  TASK  2 
FINAL  RETORT  8/7/89 


0RUH  DATE  WASTE  STORAGE  OR  TYPE  Of  SfMPLE  NO.  DATE  Of  BOTE  TO  COt  ?/  MUSSES 

NUJ1BER  OBTAINED  STAGING  AREA  WASTE  SAfiPlE(5|  WASTE  STORAGE  INITIATED  (Y/H) 


WCP13AL 194-S041 
WCfI3<L  I94-S121 


13155  5/24/89 

WASTE  STRC. 

PPE 

8/4/89 

1 

13156  5/24/89 

HASTE  STRE. 

Efim 

6/16/89 

Y 

13157  5/24/89 

HASTE  STRC. 

EflPTY 

6/21/89 

Y 

13158  5/24/89 

HASTE  STRC. 

EMPTY 

6/21/89 

Y 

13159  5/24/89 

HASTE  STRC. 

Enpir 

6/16/89 

Y 

13160  5/24/89 

n-1  BORING  3 

SOIL 

HCft-1003-5021 

HCH-1003-SQ41 

5/30/09 

6/15/89 

Y 

13161  5/30/89 

tVl  BORING  4 

son 

HCH- 1004-5021 

5/30/89 

6/15/89 

Y 

HCIH004-SC41 

5/30/69 

WCM-1 004-507 1 

5/30/69 

13162  5/30/89 

HASTE  STRC. 

EMPTY 

6/16/89 

Y 

13163  5/30/89 

HASTE  STRE. 

fPE 

6/16/89 

Y 

13164  5/30/69 

HASTE  STRC. 

EMPTY 

6/16/89 

Y 

13165  5/30/89 

HASTE  STRC. 

EMPTY 

6/21/B9 

Y 

13166  5/30/69 

HASTE  STRC. 

EMPTY 

6/16/89 

Y 

13167  5/30/89 

HASTE  STAG. 

EMPTY 

6/16/89 

Y 

13168  5/30/69 

HASTE  STRC. 

EMPTY 

6/21/69 

Y 

13169  5/30/69 

HASTE  STAG. 

PPE 

6/16/89 

Y 

13170  5/30/89 

HA5TE  STRE. 

PPE 

6/21/89 

Y 

13171  6/5/89 

HASTE  STRC. 

FPE 

6/16/89 

Y 

13172  6/5/89 

HASTE  STRC. 

EMPTY 

6/16/B9 

Y 

13173  6/5/69 

HASTE  STRC. 

PPE 

6/16/89 

Y 

13174  6/5/89 

BORING  36-194 

SOU 

HC341IF4-500! 

HC36L194-S041 

HC36U94-S121 

6/15/89 

6/21/89 

Y 

13175  6/5/69 

HASTE  STRE. 

EMPTY 

6/16/89 

Y 

13176  6/5/89 

HASTE  STRC. 

EMPTY 

6/16/89 

Y 

AT  36192  6/6 

AT  36192  6/6 


I 

I 

I 


07-A'jg-69  Bate 


WASTE  MATERIAL  INVENTORY 
UCC  RMA  TASK  2 
FINAL  REPORT  6/7/89 


Stun  ORTE  HASTE  STORAGE  OR  TYPE  OF 

HUMBER  DETAINED  STAGING  AREA  HASTE 

SAMPLE  NO. 

OATE  OF 
SAMPLE! S) 

OATE  TO  CGC  ?/  REMARKS 

BRSTE  STORAGE  INITIATED  (Y/N) 

13110  5/11/8? 

80RINC  34-193 

SOIL 

BE34S193-S001 

5/1 4/B? 

6/15/8? 

Y 

BC34S193-S04J 

5/14/8? 

BC34S193-S121 

5/14/8? 

13111  5/14/8? 

BASTE  STAG. 

EMPTY 

5/23/8? 

r  me  in  bail  or 

BRUM,  RETURN  TO  BESTON 

13117  5/16/8? 

BORING  34-194 

SOU 

BG34L194-S001 

4/15/89 

6/21/8? 

Y 

BC34L194-S941 

BC34L 194-SI  21 

13113  5/14/89 

BORING  34-192 

SOIL 

BC34N192-S041 

5/14/8? 

4/15/8? 

Y 

BC34N192-5191 

5/17/8? 

13114  5/14/8? 

BASTE  STAG. 

PPE 

6/16/89 

Y 

13115  5/16 '89 

BORING  36-192 

SOU 

BC34N192-S041 

5/14/6? 

4/15/8? 

Y 

BC34N192-S191 

5/17/8? 

13114  5/14/89 

BOEING  36-192 

SOU 

BC34N192-S041 

5/14/8? 

4/15/8? 

Y 

BC34N192-S191 

5/17/89 

13117  5/14/69 

BORING  34-192 

SOU 

BC34H192-S041 

5/14/8? 

4/15/89 

Y 

BC34N192-S191 

5/17/8? 

13118  5/14/89 

BORING  34-193 

SOU 

BC34S193-S001 

5/14/8? 

8/7/8? 

Y 

BC34S193-S64I 

5/14/89 

BC34S193-S121 

5/14/8? 

1311?  5/14/6? 

BASTE  STAG. 

PPE 

5/23/89 

N 

13120  5/14/89 

BASTE  STEG. 

PPE 

4/16/B9 

Y 

13121  5/14/69 

BOEING  34-192 

SOU 

BC36N192-S041 

5/16/8? 

4/I5/S? 

Y 

BC34N192-5191 

5/17/89 

13122  5/14/E? 

BASTE  STEG. 

PPE 

6/14/8? 

Y 

13123  5/14/8? 

BASTE  STRG. 

EMPTY 

4/14/8? 

Y 

13124  5/14/6? 

n-1  BOEING  7 

SOU 

BCM-1007-S071 

5/22/8? 

6/15/89 

Y 

13125  5/16/6? 

BASTE  STEG. 

EMPTY 

B/7/6? 

Y 

i 

13126  5/16/8? 

BASTE  STRG. 

PPE 

4/14/8? 

Y 

13127  5/14/8? 

BASTE  STEG. 

.  PPE 

6/21/8? 

Y 

• 

13128  5/16/8? 

BASTE  STEG. 

EMPTY 

8/4/8? 

Y 

1312?  5/14/8? 

BASTE  STRG. 

EMPTY 

4/16/8? 

r 

j 

13150  5/14/8? 

BASTE  STEG. 

PPE 

6/16/8? 

t 

13131  5/23/89 

BASTE  STRG. 

EMPTY 

8/4/8? 

Y 

i 

i 
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TKe  sKo«  d-d 
f>o+  Kold  +U«-( 

Sa>»  |0/«  -from  I  i 

-»0  lLl\  TUlS.  iJ 

fj«rause  1  ^  u<j£ 
a.  sat«ra+®&- 
ver-^  -fine  s&v.A. 

Frc^ 


l  -  > 

*  '  . 


:ct  NO. 


SHEET  _2*_ OF  2_ 


lr<CT)‘ 


jward-Ctyd*  CoosuftonU  vM/  project  name  _ 


C«A*t(«C  LOG  |  _  1 

I!  II 

9  ^  s 


1  ,  6J  <?  1~J  /  O  o  <  <- 

(Sp) 


;,-(+3  S0l,tl  -*J  * Hew, sl  kro^.uer} 

-  -f,ne  jraiA  ,  u/i+'K  trace. 

C  lo  w  Q  S  ( v-A  i  f\c  lot  i  f 

,  J,  V  °  lM>ini'6,'iUeinU 

Cl^'<sX{oe+)  loOSV; 


Itl  SaH\  q  s  Q  ^10tV  _ 


^  f Q  *  S k  Isrciwo  va.  tK 
reckl'*^  taronJA  clo^eo  i r'cl«i5'o,‘r) 
‘^fQC-Q.  )  Ja>"jP  * 

)  'rn°  A  -cle«*e 


^  C  f  /v\  i  ^«Aat  a'i-i’ 


t  .{! 

> Ib«  tO,“*  *«*•.  »Wi«  >*»,0«o<..IO 

/« 


SHEET 


M 


ecr  no,  2.^X1  S-R 


SHEET  1 OF  Jj_ 


T  NO.  3<?£  <;wFFT  0  nc  Q 


jam  s  a 


ward-C*yck>  Consultants  W  PROJECT  NAME 


L0C4,,°"  Sec.  • 


o  irrc  of  c*si«c  it "  c  i  t 
I  Scllpflu  * 


,e«roNAT.o« 


3  TYPE  Qf  PACN^-^I^ 


'Pv/C 


*3  .  S'  t0  SO 


Ci  clocj-  QS  Q  l)Ofc*C  *•  •  • 


NO.  JMAS'ft 


Sh££T//__OF.SL 


rw-^  '  '  ^  rMX**-'  i*NL  ^  *'r-* 


odward-Ctyd«  Consuttarits  Jffllr  PROJECT  NAME 


rf« 


i^‘  AuLep- 


OLE  NO.  36-/<?q 


IMG  LOCATION 


:  r,  p„c  (ScWUe  Vo 


;orPC.ro«*T,o«<o  ,7  vs)otf.c 


‘"0  ,W£  0F  ““Colorado  /V 


CLCVMlON  AMO  OkTUH 


OAT  C  STA#l€0 
OAtf  rMISMCO 


COMPLETION  OCP'H 


no.  of  :o*st. 
SAMPLES  ! 


WATER  !FlMST 

€l€  v.  ; 


LOCGCO  ov 

COi  lsOf\ 


•3.0  0  •  i 


gh.pwic  toe 


•;  f  -  |  4]  ujs 

Llitwuxjr  f>Uro~t«  .5  Jr  J  iat 

htWNIiOii  *5  X  t»  t  S' 


\  h 


SarvcJ  ~  fan  1  o  lafoc-.’O  ,  l"ine  ^raiAeJ, 
mcc\.uir>  +0  well  Sorted  looSCj 
cV^  (s  p) 


ver^- s 1  ItjCloy  4:  ir»«  ,  \>foOA, 
u»i  +  L  Soi^e.-Pi«c  jro'.A.  S<(i'c\l 

Iqwi  (Ci.) 


Si  ,+i  Sanc\  oj q.llo^  }  ^ e, I  Io'-k'  («/c<.t>r\ ( 

Vg^  ^005e-»c^ry 


jf  \+  G-Z*  So i  I  \3ecoiw«»s  f^oist 


\ 

\  x 

\  x 

\  ^ 
\  \ 


“  I  (OrlU  RAN,  Fluid  Ion,  Odor,  #»t.l 


Dri  U  C rt^J  * 

Q«i<i  id*fefj  Tetk 

in  r  c  s  p  1 

Com  frt  Oir 

H<V>»  tjeoard 

reacV'.ntj  0.^" 
0-S" ppnn  Pr'0r 
-Vq  dfi  I  l.'txu 


<-|/^  «  o 


4  * 

> 

* 


HOLE  NO  ^6-/70 


ver^  j  tllouj,  y  cllo 


btOlOA  ,  -pir\  e  9fCli»'  ,  OC  Cllilf.vg 

Sl«C^.A«J  *)-0  S  I  i  «v  K-)-/  M  c  to<,e.V 
l+>  W.iV.  reA  t«ntN  Vilacic 

Vp+-^o““,'°,'s'  ^ 


ver^j  s;  lKj_ 

°'ttv'<3«- , -f'.rv?  cjro/.rv,  wlf-K 
^cCas.o(\a\  C.irxe  SiQu  Qrove!, 

T\Voa^^^^ 

co^p°d4 


:  ° <u*5  *  »  -f ■•  n  €  3  re,;  n )  w.'fir  Ct\ 

Vs*  ^  '  «cU  sj.'c<\  s  j  +r<u  <i  -£«‘  r>  e 
f.  3f**i  Jfav^l 

:  ®n'  Son^  o,ial,ove"- 


LIaJjx  reaJ'.ACj 
£~pp  m 


H  fJ/A  r<ad  ‘n<j 
l.s :  f>prr\ 

T Ke  Kole  t» s 
Ouer  J r;  lle}^  cj.+\ 

a  '“"cxoger  a#er 
Co>«^>L4;oi\ 

Was  f*ocUtl 

"Tj>^  f>vi^  CotiVj 
uai  Hen  s«  f- 
inS.cW  +Vc  lo" 
Ouj  «r 

y{/dp  Qead*n<j  O 
°U" 


It  T  NO. 


SHEET  3  OF  3 


Woodward*Ctyde  Co*mrftaftt»  Ip  PROJECT  NAME 


BOHih c  location 


AtLLINC  ACfN< 


OLE  NO.J&zIQI 


W'4-Vx  roots }  c5tr^  V‘looSA(ff4-Si«^ 

£•■  It* 

ryo4s  (Sin) 


C.V  b  i  c*o  a  (  -(ia  e 

v«rj  ^r&'.A  ,  S'W-k  <<>0.^ j 

OCCO C-.o*v«\  roots,  cVr*  ,  locUc 
£nl£-Srt\^ 


Silt*  Sank'  <J  ^  •*0i^  A  f 

ver^  fo  crcOi  1 

cj re;-*  l  s  «.t»  iowacWA  \  loc S(j  to 

»so&  d*OvsS,t’-  wWf.  **1  \"l"  V’cr-'AiJ.v't^ 

i/\creasej'  sl.cjWt  ,  6rn 
(rnl-Sm)  3 


(Oritl  *ou,  fluid  ton,  04*r,  «tc.) 

a  *w 


Driileri  •**  £  <ro 

5  a  c/a 

ProT<ct*vc  c/otW.j. 

Ha//j  reajirttjs 
W»ctQ  riss^J  (OtX 
PP<**^  t *f\l&  *  I  Aotr  J 

Tke  kof*r>^  I-j&s 

ovo«cifi*l«?tV  o>i'4K 

Cl.  )t>"QuyeT  (  /cf/j* 

Co  fVer  k 00.(1^ 

+k  e  £  "  Outers 
rci**ooeiV.  '7'lle 

Aot'>ioi\l,|  ooc\l 
IslQi  4-\sCrs  lr*  still" 

•*A  -f-W/GooV  tl*« 

,Q  Gujcfr 


PROJECT  NO. 


SH£ET_/__OF 


JrcitJ 


Woodwx^Ctyd#Coc^iHwrrt* 


project  name 


.  HOLE  no.  iS-J- 


'emwiic  to 6  I  -  I J 


ocscmmoN 


~T  ■  I"  UHfliS  1 

"i  I 'I  ^  _  KIUIKS  I 

^  |1  lo  •  s  Hs*  <o',M **'• r*"u 

0  r  _ _ _ 


.. |  j-..  SoVui 
VirotJA.  ve-f^  -firte 
'*rxrs«*<J3  f;/f-  j 

loose.  -  £;<kt i>\  Qsnf.^ 


/o4-  qs  Q.\oo«o>  •  •  •  *,  't'rocc  &<\p<piu 


;;  <5ra;/'/*froire  *hjr>  Korc).  clow 
^  L  (  «C  luSS,'6hS  (  ('A>ha|j|e  VotcOriiCJ'^^ftjj 
loose?  (mL^ 


»i4*  s  ift*}  SanA-OS  C/W<£ 


SHEET  JX- 


PROJCCT  NO 


,:2JJl13_£ - 


Woodward-Ctyd*  Con*u*Unt» 


project  name 


C lay  (volcunfc.  Oik)  '*an  •*‘41' 
r.AA.tk  V3r<?*^A,g<'^«,rt,o«'d  Vjlock 
l  AC  t  clrjj  i-ftrtn  *  X+.-fp  (CM 


Sand 


5;  |+  -  o<«  nyp-isk 

r mA; $k  Ii/'ouAj  OfdnyV^ 

-fine  to  orcQii<5r'*l  a pt(.‘utA  gca« A 
Sanc\j-froCt  ^,v,e_  gravel ,  At  4  j 
•Cirn  +o  Sopt- 

cif*  i9  .S'"  +aa  chit*  occur 


S23EjgCgl 


II 


W 


_  «(»«« 
Jorii*  no.,  »toM 


/£.3*  Oeaw«f  -fat**' 
+.«a  top- 


/*?  - "  OS  qVdov e_  •  *  •  *  »  f- race  rvo.’s^^ 
•^/i+V'  o r so r.‘a'f«5  orgon/c  /hdtf'er 
“  _  fo°  "f*  i  d  sc  -  /*,  o$  *c 


£Qac1v  S;  If  -  «£  oWe 

J  (mL) 


.Car'd  ^  o.'  |+  -  v«.f  •  Color  A.  (u.*<T  II  0/* 
id'2*d)  "trace.  roofs  i  tvifk  reef 
disk  v er  -fi p<?  "Hi  -fi r> e  3  ruin 

Sand  clQS^i-,  dfH. /nod  dpriS^* 

(l^L'OA  Oi)  J 


I  33-  -  s^nd^  S;  It  •  ni  citao«Q  ,  free  a 

;.  -fine  g  rag  el  '  // 

I  “  --T- 

<5iawel*^  E.i  If-  r.lfj  ffra »/ el '  «,«#•— 'd>  / /4/ 

lA‘,_r  Uou»a,  gro^)-p!AG  jra-fcl,  «odd«!ns*  //y 
^  .  V  K7 

r  J  rJA+«Wedcioi(l  C  lo^Cd— »U«*'"*WlA 

|  T  ‘Kftltd  Ond  ®  i  If  . 

ofl  C>C1^~  groytk  b/OvOidfif^  greens  f/AJ 

project  no.  - 


sheet  3__  or  S- 


Woodward-Ctyde  CorauKanti  project  name  _ 


C«U»MIC  tOC 


^  “!“w(+W  k<»wA  a»d 

We/oS,  clf'jj  Kof b.  •  Jentc 


t<0-A 

4  JJ  i  0<-c^y;o-«l  b#o«.A  «/u*j  Till;*.!, 

•  "*  «I  l>  *tU<4  ~ ;  H  3  e  j/0U(5  ^ 

s;  {Jrtj  ,  t-v0rc\. 


%\*\m 


fi*  lorn  <t#«.  'M4  to**.04M.«u) 
/«• 


7"K<S  C /o^r'tjAe. 
is  re.tU  <* 
erej  rln  le« 


®$  <tVs<w«i  .»#,  t  -f, 

rt'  Ol  J  Iwf  ^ 


sVft  I 


ok-3r*«^tVj/o5 

r0u‘*  ,  w;il  ^eUowisU  (j/<ls/rt 

s.'ltslo^,  tiT 

KQr  c\ 


UfJ'fX  reoJ;<A  «|  2f/>» 

i  ovtr  bCtcfcy/.-iAd 


I  I  QS.  CX.V 


0*/  Q  #  •  «  * 


mOJCCT  WO. . 


SHEET  i/_Of . 


Woodward-Ctyda  Consultants 


PROJECT  NAME  - UiSfc. --2 ~ - HOLE  NO.  3-&-  (  iL 


PROJECT  NO. 


rtct) 


Moodward’Ctyde  Consultants 


PROJECT  NAME 


HOLE  NO. 


.  um C  u£tmOo 


HqII+j  ST* 


:c  A«0  TW£  of  *ACK 


CAfoio  AfclC.-^O  r  vr  T0 


TTFC  OF  SCAL 


i  f 


!3 


s^rscA^  S,  It  -  block ,  dar  k  brc*"\ tv«'*fk 
footi  ,  Ja^p, /ocse  (o^ 

c|q*j S ;  1+  -  Jaf  t  b (o« r> ,  +roc «. 
fool's,  soT+'-T ;r<" 

1  (PM-) 


j«Ha*,<xV\  bioufi,  uttf-l* 
+QI\  £|  H -j  ir^c /<« siiOiAi  j  -f<ne- 

rai r. j  df<^  ,  loos«-/x»(l  d«*rt 
(S/n) 


QS<xiooi/e  .<• 


Si  l"hj  CQnd  *jell(Jw'<S  t»  brow*, 

(d;\K  ,°CCas'0^’  s;/+T  "t'-ssio 

■  CP'oVmU,  v.,'tn!c  ttskj)  (  no£ 

acnSe-  lor.  <-0 


SHEETj _ OF  8_ 


-  J 


tOJECT  NO.  3^3-3  fr  S 


Woodward-CtycW  Consultants  w 


PROJECT  NAME 


HOLE  NO.  o 


OfSf'tK’TIOH 


C«*'MIC  IOC 


I 


\\  ii  *  *  f5|« 

*W  S  1  <0*l«  «*«,  less ,OAx,*4tJ 


'"3  ^oic<s.<\;c  ciSRJ  “  iwa.lo.  +u 
$reen  Ci^J,  U<k  fn.  n  eral  inc.L  r fitnS, 

,  S+.-PP  (cz.) 


,  fe,0u/A  ^ 

**Qrfc  '3fo“^.  Cr^bis 


Sk<j.lg  -  «*Ocku»\  krcwA  +t>  dark 
krc v-rt)W;H  recWi$V  k<-0^,N  s;|-f« 

'k3-  CI“"Uj(.OTr,.+V„4\ 
skale  -  +0  j,  •  (. 

3^r! 

Jrol  uok,  cJfM  L .  i  I  ,  . 

Cr“-U5  QC  ^ 


SV\oi^  ctkou<t  •  -  - 


;OJECT  NO 


2— or 


*1  1  -V  't  9-0 


ROJECT  NO. 


SHEET  JL-OP 


project  NAME 


Dm  0  (c.^k:  — - HOLE  NO. 


cn*»HtC  toe 


ocscsi'now 


i«'i-*fW<Uk  sVoie.  •?.*««  jroj-A 

5q-wA  >  Ac'-j  ,  t^e('3c-vofvjci€AiC( 
»\iCa.  i  ac  Ls  S/'o*  s  ; 

-  3-5".  -s o.»'ti S’;  1't’s'f'on  R.  dark 

-  tn’o^A )  i  d  oas  Ej 

VifaaWs  iA+o  plo-T-eJ  U  ^1". 

“  S  i  \'ts'V  o  c\  gfCk^iAj  "To  Q.  ^!ao.W 


i—  f  a  l ! 


3Iil!ii  * 


SK<x\«  -  <i  ar  K  VjfoWA  ,  C  te«Afv  Vfac<i 

^r«.iA  *5..  )^  SaKcV  i»j*r3  tffcV'S 
V\»>'t  Q.  shoVT"  "t^o.tfe  C"P 

d4“fntss  ,  kcirA^  Af^ 


jc-m 


HCMAOK5 
<0.111  ««■♦.  fWid 


{^e-Tu.S<L'  dt{lliA«j  j 
QS-fr1.  Ph/I  £«-./’^r 

doji  An"  U  wi  Vk 

OH  I  V,, 


Softvp!^  ~C/q  Od^flwA  dep'f^(PfoWU^ 

•  ^fo»  c»V>ou.+  3oD  S^nds^  A«.~ 

ICi^A  *Vo 

-  ^rQ',fN  Qnd  (^eA.u.^  +oCd«<:t  e?<’c,'.A 
V1  OSs,^U  b>/no<^\  A  *po  s:  akun- 

dt».^+  Jar  k  rMner*^  ',«ctu,s.*0« s 

r  ^  «r  ij+^Vxt ,  vec^j  Ae^stt.,  A,r^ 


Tke  ca*.*. 

i*PtW  oh+s.'Ac 
o  -P  "H\«.  <5«*j«C 
Tke.  Qi.«r  Loci 
aVvc^i~  1»  ^  o"P 

■fk.'s  Var 


3  31.  S'  to’ 


\?a\ _ 

roject  no.  222-^  — 


SHEET 


L^_0f 


~T 


Ntt. 


Wcx>dw«rcl-Cfyci«Cc4witjKTtK 


PROJECT  NAME 


IWHia®! 


&-mA  Z- _ hole  no  -3k /f  3 


tcCVMiOH  ai«  OtlgH 


Xjc 


OLC-INS  €OU.M«nT  5-5- 


*Jr 


.zc  *m  Of  c*s.-«  a*  SeA*Jl^U_  t/o  Pi/c. 


Tvn  °' a>)  s/*w«i.  ?f*°M  T°<s'.7rtr°“t.Lr.  a .  c 

'CL-JL  *<°-+U  1^5.  s~  T0  /?. <>"  : 

°*  -k^kTfldUh  r°“  O  to3.^  rT|  *l0**‘"fr7F 


s-n-?? 


ichccxo  at 


yilrTY  CC*/,  f  .riH  ©*<U*4#C. 

Ju>k/  VO ►«<^5 


rfitTy  /«•*«,  ■*•»«-« 
ivW..  jicbtuui JLuft. 

y<  *vv  ($**t)  ui4^-j  ir»*45 


Co lar  clu~a* \c(  k  r*aietr+4c  y-eJto~»~il* 
Ur«u/M  ^/o  5/V  y  n»  irwo-fs 


2  5  I  •  I  $  |  =U  s  ->~S — 

‘*!‘bp 


((Mil  MM,  FWM  lot*.  04*r,  «ic.) 


Sow<.  l<M\icS  0 'f  *rf- 

0°y*>  7/tfhwjeu)  s« -Ty  sauP. 


=  OJECT  NO. 


SHEET. 


dod,M»rd*Ctydh  Consultants  w  project  name 


aTJ 


t  OJECT  NO. 


'ii'iys'b 


<  hw*riJ*Ctyd«  Consultants  PROJECT  NAME 


'*«•*% <?coo/0 


J  2  rbffTUV^  Fxf>to^iS-vi  ^c|°— 4 


S'-S' 


E 


^  /)  -r*  i  l~  ~Z~ 


cUwikiii  mo  o«ruu 


rjRBgMEggKg 


complctjou  ocphi 


_ HOLE  NO.  3. 


issm  ^ 


ou  €4#) 


40  It#c  Of  CaVhC,/N  -j.  p  £ 


0  rue. 


loccco  et 


^  s^.  r°-Z8.o  T0^.o 


OCSC*i»TC»4 


Sftxy  SA PQj  K*»>c ^  ^ 

^  fric</*e</’^C.  %^/CawTiL 

bft»U/n  (  Ic  y*L  u>«; 


fl.l  ^Teoe^  cr. 
'/no/C/cTSi^TTe- 


|Ct4CC«€0  or 


:•:  !•  t 

55  ?*  -  as.!!i 


TIP 


I 

I 


1 


*«  «*|  ^*>*.  toll,  (Mv,  .It  I 


jiL-np:  uf^j  feAMiui,  -n^ 
atoCf  IMItH  TWA  »«." 

«ub*cS  ftp  flfriu.MTp.y 
Srfftc.  (4/«r«r)  —  Ai  M^v 
X»»  TKe  AA*i. 

A  bePTO  2-3". 

\  V  Ct*\cM  / 

\\l  Y"** 

/  / _  li<iiL>ilt 

y^ y  fi/(«+5 


J^CT  NO. 


Z^-T-dM 


SHEET. 


MMxnvard-Oytk  ConsuttarrU 


PROJECT  NAME 


.HOLE  NO 


3Wf 


C«4»NIC  LOC 


r*  12 

o  i 


tw-owi-.  C^V*1-  Vif  y^^sM) 


SAtJoy  sicry  a-Af.Jw 
.  V*  llotO~y*- t)  ( lo  yt s.  t>/z. 

+u  fl—C  vtl^C.  T  L  >7 

A  I.  H  tf  i  /  0  /.  .  .1/^ 


^  u;«A  ^  ^  Y*  Vx- 


4  *_  «CMA«<S 

I  •  V  ^ 

?  l£«  <*<«  *«<«.  **«id  iovt.04tH.atc) 

f 


uJlei.-  U*>«JL 

A  Tli 


5-mi.J^FaJ  sTvrft 
cetfTxflilittZ.  u>a  I 

JU»‘!>\l.cPt>  X*J  TWlT 
i\T»JTVtL  »p  SiAFfO 

At-eP. 


i>r\ >1  <u/~  iw^-ci  4 l~*£~ 
jwjJ-cr:-^  t><c«w i~t* 
vvu.cX-  fwi~ 

Zlf<*+  Zov/Uki/. 5i  , 


—-flOJECT  NO. 


2/i>3f 


Woodward-Ctyde  Consultants  0 


PROJECT  NAME 


^Al/f  /-Us/L 


.HOLE  NO. 


0/0  ?3 


*°-m6  ‘•oe*,,°-  W-7  /Ws 

EL£VAT*0M  AMO  datum 

^..U..NC  *««*  D<t^.u^ 

QRIU.ING  fQOlFMCMT  g  J-  * 

04U  StakTCO  ^  //  V* 

OAfC  FMlSHfO  tD  —  *  l~  iJ 

COurntWM  0 trrnjQ  -jgl 

i  /  *r-u-yf 

sWpu«  iA-'r 

TV  o.A.  /  ,  A' 

0a,tL,HC  Aj^*V 

*0.  Or  Joist.  1 

S^UTLCS  i  j 

UUOfST.  / 

;  _ .  .  _ _ 

s,2t  *N0  Itf£  ^  c**“c  </-  Sci^Lu^  ¥»  f\J<L 

watch  j  first  /  /  r*  i 
cccv.  J  //•>  | 

;co“PL7/-  3  !*"  *‘"s  6.C, 

Tm  o.  ««»ww0(1*^u  /o)  SLH-«il  r^l.S'  I0iL.3  " 
r.xc  .ho  Wo-iti*  (,.o' 

T»«  Or  K*Ln  /  .  /)  //  J.  jr/OM  T0  &••*« 

LS^wfcrx .  /<_  y  tt.o*  to  It.lS’1 

LOGO  CO  BY 

STlFUt^*-5 

IUj>fijZ  i  JJ^THr 
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APPENDIX  H 
QA/QC  DATA  ANALYSIS 


QUALITY  ASSURANCE  -  APPENDIX  H 

Trio  Blanks  -  A  trip  blank  was  shipped  with  every  cooler  of  samples  sent  to  the  laboratory. 

A  total  of  29  trip  blanks  were  analyzed  for  volatile  organic  compounds  (VOC).  Table  H-l  is  a  complete 
listing  of  trip  blanks  from  this  program.  Five  of  the  trip  blanks  indicated  the  presence  of  chloroform  and 
two  of  those  eight  also  indicated  the  presence  of  acetone  (ACET).  The  average  concentration  of  chloroform 
detected  in  the  five  trip  blanks  was  46.6  jig/L.  The  range  in  concentration  reported  in  the  trip  blanks  was 
from  2.3  to  66  ng/L.  The  concentrations  of  chloroform  and  acetone  in  the  samples  corresponding  to  the 
trip  blanks  with  detections  of  chloroform  and/or  acetone  was  less  than  the  method  detection  limits  for  those 
analytes. 

The  source  of  the  chloroform  is  believed  to  be  the  sampling  crew.  Chloroform  for  Army  agent  screening 
samples  was  with  the  sample  crew  for  7  out  of  8  of  the  sampling  activities  that  chloroform  was  indicated  in 
the  trip  blank. 

Field  Blanks  -  Field  blanks  were  collected  at  the  rate  of  1  per  20  water  samples  per  area.  A  total  of  four 
field  blanks  were  collected  during  the  sampling  program.  Table  H-2  is  a  complete  listing  of  field  blanks 
from  this  program.  Two  of  the  four  field  blanks  indicated  the  presence  of  sodium.  No  other  analytes  were 
detected  in  the  field  blanks.  The  concentration  of  sodium  indicated  in  the  field  blanks  was  1,950  and  3,100 
Mg/L  in  samples  WC  89G-005  and  WC  55G005,  respectively.  Very  high  concentrations  of  sodium  were 
indicated  in  both  of  the  associated  groundwater  samples,  which  were  both  sampled  immediately  prior  to 
collecting  the  field  blanks.  The  concentration  of  sodium  in  sample  WC  89G001  was  1,800,000  #<g/L  and  in 
sample  WC  55G001  it  was  2,200,000  ng/L.  Based  on  the  extremely  high  concentration  in  the  groundwater 
samples  it  is  likely  that  the  concentration  detected  in  the  field  blanks  is  a  residual  from  the  preceding 
groundwater  sampling  event. 
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A  total  of  40  decontamination  rinsates  were  collected  during  the  field  sampling  program.  Table  H-3  is  a 
complete  listing  of  decontamination  rinsates  from  the  program.  Decontamination  rinsates  were  taken  from 
each  of  the  sample  collection  activities  as  listed  below. 

Number  of 


Groundwater  Sampling 
Boring  Installation/Soil 
Exploratory  Trenching/Waste 
1SV  Sample  Collection/Waste 


Target  analytes  were  detected  in  23  out  of  40  of  the  decontamination  rinsates  indicating  that  the 
decontamination  procedures  were  not  perfect.  However,  the  concentration  of  analyte  detected  in  the  rinsate 
was  generally  less  than  1  percent  of  the  concentration  detected  in  the  associated  samples  indicating  that 
decontamination  was  adequate  for  this  program. 


A  total  of  20  duplicate  samples  were  collected  during  the  field  program.  Table  H-4  is  a  complete  listing  of 
paired  sample  and  duplicate  data.  Duplicates  were  collected  from  each  sample  media  as  listed  below. 


Media 


Groundwater 


Waste 
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Comparative  evaluation  of  the  sample  and  duplicate  analytical  results  indicates  very  good  correlation  and 
reproducibility  for  paired  data  in  each  of  the  media.  The  high  degree  of  correlation  indicates  that  the 
samples  are  representative  of  the  actual  condition  at  the  site. 
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SOIL  GAS  AND  SOIL  SAMPLING  RESULTS 
ROCKY  MOUNTAIN  ARSENAL 
COMMERCE  CITY,  CO 

CONC'S  REPORTED  IN  ug/1  FOR  SOIL  GAS  AND  ug/kg  FOR  SOIL 
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APPENDIX  K 
TARGET  ANALYTES  LIST 
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APPENDIX  K 


Method 


Organo  Sulphur  Compounds /GCFPD 


Analyte 

DMDS 

OXAT 

DITH 

BTZ 

CPMS 

CPMSO 

CPMS02 


Dimethyl  Disulfide 
Oxathiane 
Dithiane 
Benzothiazole 

4-Chlorophenylmethyl  sulfide 
4-Chlorophenylmethyl  sulfoxide 
4-Chlorophenylmethyl  sulfone 


Method 

Volitilc  Aromatic  Organic  Compounds/GCFPD 


Analyte 

C6H6  Benzene 

MEC6H5  Toluene 

CLC6H5  Chlorobenzene 

ETC6H5  Ethylbenzene 

13DMB  13-Dimethylbcnzene /M -xylene 

XYLEN  Xylenes 

12DCLB  1,2-Dichlorobenzene 

13DCLB  13-Dichlorobenzene 

14DCLB  1,4-Dichlorobenzene 


Method 

Semivolatile  Organic  Compounds/GCMS 
Analyte 

13DBD4  13-Dichlorobenzene-D4 

2CLPD4  2-ChlorophenoI-D4 

ALDRN  Aldrin 

ATZ  Atrazine 

CL6CP  Hexachlorocyclopentadiene 

CLDAN  Chlordane 

CPMS  4-Chlorophenylmethyl  Sulfide 


(»»•».»)  (•ppexMJT*)  (ff7/»/90) 


K-l 


Woodward-Ctyde  Consultants 


CPMSO  4-Chlorophenylmethyl  Sulfoxide 

CPMS02  4-Chlorophenylmethyl  Sulfone 

DBCP  Dibromochloropropane 

DCPD  Dicyclopentadiene 

DDVP  Vapona 

DEPD4  Diethyl  Phthalate-D4 

DIMP  Diisopropylmethyl  Phosphonate 

DITH  Dithiane 

DLDRN  Dieldrin 

DMMP  Dimethylmethyl  Phosphate 

DNOPD4  DI-N-Octyl  Phthalate-D4 

ENDRN  Endrin 

ISODR  Isodrin 

MLTHN  Malathion 

OXAT  1,4-Oxathiane 

PPDDE  2,2-BIS  (Para-Chlorophenyl)-l,l-Dichloroethene 

PPDDT  2,2-BIS  (Oara-Chlorophenyl)-l,l,l-Trichloroethane 

PRTHN  Parathion 

SUPONA  Supona/2-Chloro-l-(2,4-Dichlorophenyl)  Vinyl  Diethyl  Phosphate 


Method 

Organochlorine  Pesticides /GCECD 
Analyte 

ALDRN  Aldrin 

CL6CP  Hexachlorocyclopentadiene 

CLDAN  Chlordane 

DLDRN  Dieldrin 

ENDRN  Endrin 

ISODR  Isodrin 

PPDDE  2^-BIS  (Para-Chlorophenyl)-l,l-Dichloroethese 

PPDDT  2,2-BIS  (Para-Chlorophenyl)-l,l,l-Trichloroethane 


Method 

Dibromochloropropane  / GCECD 
Analyte 

DBCP  Dibromochloropropane 


Method 

Volatile  Halogenated  Organic  Com  pounds /GCCON 


K-2 

(3003-330-39)  (apprad-kjpl)  (07/37/90) 


Woodward- Clyde  Consultants 


Analyte 

BCHPD 

Bicyclo  [2,2,1]  Hepta-23*Diene 

DCPD 

Dicyclopentadiene 

MIBK 

Methylisobutyl  Ketone 

Method 

Volatile  Organic  Compounds / GCMS 


Analyte 

111TCE 

TCLEA 

112TCE 

11DCLE 

11DCE 

DCLB 

12DCLE 

12DCD4 

12DCE 

12DCLP 

13DCLB 

13DCP 

2CLEVE 

C6H6 

BRDCLM 

CHBR3 

CCL4 

CLC6H5 

C2H5CL 

CH3CL 

DBRCLM 

CHCL3 

ETBD10 

CH2CL2 

CD2CL2 

TCLEE 

MEC6D8 

TRCLE 

C2H3CL 

ACRYLO 

CCL3F 

I3dmb 

Xylen 

ACET 

MEK 

MIBK 


1,1,1-Trichloroethane 

1.1.2.2- Tetrachloroethane 

1.1.2- Trichloroethane 

1.1- Dichloroethane 

1.1- Dichloroethylene/l,l-Dichloroethene 

1.2- Dichlorobenzene  and  1,4-Dichlorobenzene 

1.2- Dichloroethane 

1.2- Dichloroethane-D4 

1.2- Dichloroethylenes  (CIS  and  Trans  Isomers) 

1.2- Dichloropropane 
13-Dichlorobenzene 
13-Dichloropropane 

2,Chloroethylvinyl  Ether/(2-Chloroethoxy)  Ethene 
Benzene 

Bromodichloromethane 

Bromoform 

Carbon  Tetrachloride 

Chlorobenzene 

Chloroethane 

Chlorom  ethane 

Dibromochloromethane 

Chloroform 

Ethylbenzcne-DIO 

Methylene  Chloride 

Methylene  Chloride-D2 

Tetrachloroethylene/Tetrachloroethene 

Toluene-D8 

Trichloroethylene/T  richloroethene 

Chloroehtene/Vinyl  Chloride 

Acrylonitrile 

Trichlorofluoromethane 

13-Dimethylbenzene/M-Xylene 

Xylenes 

Acetone 

Methylethyl  Ketone/2-Butanone 
Methylisobutyl  Ketone 


K-3 


(2OOT-U0-79)  (m>c«d-IUJX)  (07/17/90) 
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CH3BR  Bromomethane 

MEC6H5  Toluene 

ETC6H5  Ethylbenzene 

DMK  Dimezhylketone 


Method 

Volatile  Hydrocarbon  Compounds /GCFTD 

Analyte 

BCHPD 
DCPD 
MIBK 


Method 

Metals /1CP 

Analyte 

CA 

CD 

CR 

CU 

K 

MG 

NA 

PB 

ZN 


Method 

Arsenic/AA 

Analyte 

AS  Arsenic 


Method 
Mercury /AA 
Analyte 

HG  Mercury 


Biocyclo  [2,2,1]  Hepta-2,5-Diene 
Dicyclopentadiene 
Methylisobutyl  Ketone 


Calcium 

Cadmium 

Chromium 

Copper 

Potassium 

Magnesium 

Sodium 

Lead 

Zinc 


(J0O3-M0-3S)  (ipptM-kjpl)  (07/37/90) 


K-4 


